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THEY ALL STOPPED 


TO LOOK 


When a group of Foundry Technicians and 
Steel Foundry, their main interest was the 
latest conception of the art of quenching. — 
This takes the form of a 3-stage batch quench- 
furnace for the treatment of carbon, 
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Today, most progressive engineers think of Coopers felt 
an engineering material, yet many do not know that it can be 
machined to close limits. With the harder felts we can work to 
within a hairsbreadth of your specification. Yes, we mean that 
literally--to the breadth of a human hair. One of Cooper's 


technical advisers will be happy to tell you more about this versatile 


material. 


COOPER & CO. (B’HAM) LTD., 
BRYNMAWR BRECONSHIRE. 


Tel : Brynmawr 312 Grams : Felting Brynmawr 
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METAL CONSTRUCTIONS LIMITED 


Structural Engineers 


WORCESTER 
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THE 


VISCO 


DO YOU KNOW 
THAT VISCO MAKE— 


AIR FILTERS 


or machinery, compressors, rolling mill motors, 
ventilating plant, diesel engines, etc. 


AIR WASHERS 


.+-for rolling mill motor cooling, air 
conditioning plants, etc 


FUME & VAPOUR REMOVAL 


_.. for every industry. 


COLD AIR DOUGHES 


... for hot ‘spots ' in industry 


SPRAYBLAST OIL COOLERS 


... for oil quenching of metals. 


DUST COLLECTING PLANT 


..- equipment for large plant 
or single units 


COMPLETE INDUSTRIAL 
VENTILATING PLANT 


AIR CONDITIONING PLANT 


...for computer rooms, control pulpits, 
crane cabs, offices, operating theatres, etc 


WATER GOOLING PLANT 


Mar titie-lPmlalellol-lemim lelcot-temele-1erelan 
Trem commie (Re. Uemomsmmer-ler-lelh ay 


Place a tick (VW) in the appropriate space — if there 
are any NOES —tear out this sheet, 

your letter heading to it and send it to 

The VISCO ENGINEERING CO. LTD., 


Stafford Road, Croydon. 


We will send you literature which will bring 
your plant and equipment file right up to date 
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Do you wait for hot water — 


on a cold Monday morning ? 


Where hot water is provided from a storage system 

there is a waiting period when production starts, for the 
water to heat upin the storage tanks. 

With Leonard Steam Water Mixers there is no 

waiting period. Hot water is available as soon as the 
steam is turned on. 


| Do you use cold water 
when you would like to use hot ? 


When vegetables are cleaned for canning they are 
washed in a running stream of water. If the water is 
too cold the girls’ fingers get numb and their 

production slows down. If it is too hot the vegetables 
are spoilt. A Leonard Valve looks after the temperature, 
the girls’ fingers and the vegetables. 


How would you raise the temperature 


of a spray very gradually 
from cold to 120 degrees P 


Leonard Valves fitted to the sparge pipe on a cloth 
scouring and milling machine enable the scourer to vary 
the temperature to suit the work and to 

make changes in the temperature during 

the process gradually, giving a cleaner scour 

and a better finish. 





These are specific examples. Your use of Leonard 


Thermostatic Steam Water Heaters will probably be 
different Write for help. ( Our folder H,7) 


WALKER CROSWELLER & CO. LTD. 
Cheltenham 
Telephone Cheltenham 56317 
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L.S.E. are electrical engineers 
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: Be og | cit ~- . 
BUILT FOR THE JOB’ BY i-s-E 


al 


Top: For this Goodman Continuous Miner 
special water-cooled motors, and control gear, 
were developed. 

Centre: A 250 h.p. 3000 r.p.m. squirrel-cage 
motor designed (for the U.K.A.E.A.) to run for 
at least two years without shut-down. 


Right : Revcon induction motor drive for a skip 
hoist. A single-unit machine giving a wide 
speed range (1505501400 r.p.m.) without 


frictional braking. Closed-air-circuit type. 


uugit! TLL {ybiits 





| 


Many machine makers and production engineers, 
ingenious and indefatigable in developing more 
efficient, more exacting, and more fully automatic 
machines and processes, have come to rely on L.S.E. 
for electric motors and control gear to meet their 


individual needs. 


This is something L.S.E. do rather well. For 
seventy-five years they have been making motors 
engineered for the job. It is an interesting occu- 
pation; perhaps you have a problem which might 


add to the interest? 


(There are also men at L.S.E. who take a 
lively interest in the production of a wide 
range of standard motors and starters, mainly 


available from stock.) 


LAURENCE, SCOTT 
& ELECTROMOTORS LTD 


NORWICH 


MANCHESTER 


BRANCHES 
— 


LONDON 
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.WITH G.E.C. 


HEAVY DUTY IDLERS 


For more than 50 years G.E.C. have manufactured belt conveyors. 

Shown above is a variety of heavy duty idlers which have been developed through 
extensive research and 50 years’ experience in the materials handling field. 
Important features of these idlers are 

SEALS designed to retain lubrication and exclude dust and abrasive matter 

thus reducing friction and wear. 

BEARINGS of a taper roller type capable of a continuous load of 1,500 lb., giving 

a high factor of safety. 

SINGLE SHOT LUBRICATION on either outside bracket. All bearings need only 
infrequent lubrication. 

BRACKETS cast from malleable iron, designed for maximum strength and 
resistance to shock loads and breakage. 

All components are proportioned to allow for corrosion, abrasion and normal abuse. 
Special equipme nt can be supplied to meet abnormal conditions. 


For further information write for Publication No. 2829 


THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 
FRASER & CHALMERS ENGINEERING WORKS - ERITH: KENT 


Designers and Manufacturers of Complete Materials Handling Plant. 
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.... Sutton( 7-Roll Straighteners 


TRULY GUIDELESS 


BRITISH PATENT 665,557 
FOR HIGH PRODUCTION, 


HIGH QUALITY STRAIGHTENING OF STEEL 
OR NON-FERROUS TUBES AND PIPES 


AVAILABLE IN 
ALL SIZES FOR 
5i4 To 24 TuBEs 


MINIMUM TO MAXIMUM SIZE CHANGEOVER 





=== _IN LESS THAN FIVE MINUTES NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 
: == CONTINUOUS STRAIGHTENING OF TUBES 
Exclusive = AND PIPES, WITH OR WITHOUT UPSET ENDS 
Features => 


OPERATES WITHOUT GUIDES 


FARMER NORTON 


ADELPHI 
SIR JAMES FARMER NORTON & CO. LTD. 


CAN BE IN LINE WITH TUBE MILL 
SPEEDS UP TO 800 FT. PER MINUTE. 


IRONWORKS, SALFORD 3, 
Telephone : Blockfriors 361 3-4-5, 3692-3 Telegrams : “Agricola’’ Manchester 


MANCHESTER 
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FOR 


_ GENERAL FABRICATION 


IN 
~ MILD STEELS, 
_ STAINLESS STEELS, 


ALUMINIUM ALLOYS, 
CONSULT... 


[ROBERTSON € [EEO ee 


FOR A SYNCHRONOUS MOTOR 
= = WEIGHT APPROX. 6 TONS. 
= 29, MURIESTON CRESCENT, EDINBURGH, I! ‘SoN’sa” = 
Sm. LTT 
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Write for a copy | 


Spencer-Bonecourt-Clarkson Ltd. 
28 Easton Street, London, W.C.1 
TERMINUS 7466 


On this vital subject 


These are the people to talk to 
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Buyers looking’ ... because Fordson Power gives the stamp of reliability, 


ensures high output at low cost, and because it has the back- 
for better e ul ment ing of the Ford world-wide service and spares organisation. 
q p There are Fordson Industrial Equipment Units in the 30-40 


b.h.p. and 40-50 b.h.p. classes, in more than 100 different 


look for assemblies. Fit Fordson and you get 


quality mass production from Ford’s famous Dagenham 


all the benefits of 


factory, the biggest producer of mobile power units. Fit 


Fordson Power Fordson, the unit tailor-made to your requirements. 


Wise buyers insist on Fordson Power 


COMPANY LIMITED DAGENHAM + ESSEX 


INDUSTRIAL SALES DEPARTMENT TRACTOR D&VISION FORD MOTOR 
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in connection with high pressure 


ERMETO HIGH PRESSURE COUPLINGS are specified by 
many leading manufacturers, because they are the most 
reliable fittings on the market for every high pressure installation. 
Our catalogue illustrating the full range of standard fittings will be sent to you 
on request. Non-standard fittings can also be made to suit 


your specification. Our technical experience is at your service. 


BRITISH ERMETO CORPORATION LTD §=54\/1-9 80) 


ROAD MAIDENHEAD TELEPHONE: MAIDENHEAD 5100 A MEMBER OF THE ALENCO GROUP OF COMPANIES 
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Long-range readability 
WITH 


NMietrovick instruments 


With its modern scale presentation, the Metrovick FC2 Wattmeter 
can be accurately read from a distance of many feet. It is typical of 
a wide range of instruments from Metropolitan-Vickers, including 
voltmeters, ammeters, power factor indicators and synchroscopes, 
developed for ease and reliability of use in modern power stations. 
DIAL SIZES: 4 in., 6 in., and 8 in, 


PATTERNS: Round projecting. Round flush (as illustrated). 


Round flush with square bezel. 
— 











For further details please write to: 


METROPOLITAN -VICKERS 


CTRIC RAFFORD PARK Mm 


An A.E.1. Company 


@G/A705 
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OUR NEW CATALOGUE OF 
































HELIGAL GEAR UNITS 


gives comprehensive technical data 
on an unsurpassed range of standard single 
and double-reduction helical gear units 
available at keen prices and quick delivery. 


ENGINEERS AND DESIGNERS 


are invited to send for this catalogue as a valuable aid to 
economical and efficient planning of power transmissions. 


VELOMESH HELICAL GEAR UNITS BY 


Turbine Gears Ltd 


— CHEADLE HEATH * STOCKPORT © ENGLAND 
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TURBINE GEARS LTD. 5 
CHEADLE HEATH * STOCKPORT - ENGLAND ¥ 
Please send a copy of your Velomesh C, ‘atalogue z 
NAME E 
POSITION a 

3 
COMPANY g 
ADDRESS q 
q 
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every purpose 





readily available 


for early delivery 


rom 


RAILS, JOISTS, SECTIONS 

BROAD FLANGE BEAMS WITH PARALLEL FLANGES 
LARSSEN STEEL PILING 

“RENDHEX” FOUNDATION COLUMNS 


STEEL PLATES (ALL QUALITIES) 
DURBAR NON-SLIP RAISED PATTERN FLOOR PLATES 
ADMIRALTY DIAMOND PATTERN FLOOR PLATES 


Enquiries to: 
SOUTH DURHAM 


STEEL AND IRON COMPANY LIMITED 
Central Sales Office: CARGO FLEET IRON WORKS, Middlesbrough, Yorks. 


Telephone: Middlesbrough 46311 (13 lines) Telex: Middlesbrough 5855}\ 
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Compressed Air 
at work in 


Vauxhall’s Luton 
extension 




















SEVEN ATLAS COPCO AR9Y COMPRESSORS are in use at Vauxhall Motors’ 





Luton factory—recently enlarged and modernised as part of a £36,000,000 
expansion plan. These compressors supply air to the body fabrication 
shops, press shops and other departments, providing power for clutch 
movements: resetting presses; mechanical handling; loading; welding; 
and mixing and spraying paint. In addition air is supplied for a number 


of pneumatic tools such as wrenches, grinders, drills and hoists. 


ECONOMIC INSTALLATION 

The AR9Y compressors were installed at a cost below that estimated for 
other compressors of the same capacity. The reason being that the AR9 
occupies 25° ,, less floor space than is normally required —with consequent 
economies in compressor house costs. 

HIGH OUTPUT 

The Atlas Copco AR9 combines thorough reliability of performance 
with unusually high output per horsepower consumed. The installation 
at Vauxhall’s has a total output of 22,540 c.f.m. 

A COMPLETE RANGE OF COMPRESSED AIR EQUIPMENT 


Atlas Copco manufactures portable and stationary compressors, rock-drilling 


equipment, loaders, pneumatic tools and paint-spraying equipment. Sold and 





serviced by companies or agents in ninety countries throughout the world. 


Sttlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco AB, Stockholm 1, Sweden 
or Atlas Copco (Great Britain) Limited, Maylands Avenue, Hemel Hempstead, Herts 
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you too can be in 
clover 


with a 


SPEEDICUT 


“CHIPBREAKER” 
DRILL 


Drilling mild steel components with a 
SPEEDICUT ‘“CHIPBREAKER” DRILL 
our customer drills 17,000 3’’ diameter 
holes before regrinding. The finish of 
the holes is excellent and the long life 
between regrinds enables the maximum 
advantage to be taken of advanced 


automatic machine tools. 


Take advantage of the latest techniques in 
tool making—SPECIFY SPEEDICUT. 





SPEEDICUT WORKS, CARLISLE STREET EAST, 
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Type-H phase and 


earth-fault distance relays 





.... for important transmission lines 






DISTANCE-PROTECTION 
Reyrolle type-H high-performance distance protection 
incorporates the following important features: 


@ High speed for all types of fault 


Accurate measurement for exceptionally wide range 

of source to line impedance 

Negligible over-reach on D.C. transients 

Separate moving-coil elements for earth-faults and phase-faults 
All relay-elements identical and easily removable 


Self-contained design reduces panel wiring 


Built-in phase-selectors for single-phase auto-reclosing if required 


Ask for Pamphlet 1297 Rey rolle 


A. REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM - ENGLAND 
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@ Availability 


®@ All methods of firing 


@ Low to supercritical pressures 


@ Natural, forced or controlled circulation 


STEAM GENERATING PLANT BY Chapman 


CLARKE, CHAPMAN & COMPANY LIMITED °< Victoria Works + Gateshead, 8 * Co. Durham. 


LONDON: Dunster House Mark Lane, E.C.3. MANCHESTER: 8 King Street, Manchester 2. 
B25 
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USE 





HACKSAW BLADES 





and 
feel 
the 


difference ! 


33345 03345 wom | 
343 “> 


‘Eclipse’ hacksaw blades and other tools are made by James Neil & Co. (Sheffield) Ltd. and are obtainable from all tool distributors. 
UH27 
Enter No. 151 on reply card 





RIVLINK forall VEE DRIVES 


The SUPER BELT 








@ Made in RUBBER FABRIC 
@ Least Stretch—Longest Life 


@ Each Link a Complete Unit 


© Detachable and Adjustable 





RIVLINK BELTS LTD. 


NORTH STREET - OPENSHAW 
MANCHESTER 11 Telephone: EASt 2302 





Specialists 
in the_ 
‘Manufacture 


of Dished 
Ends / 


en 





DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 


PRESSURE VESSELS 
Riveted or Welded 


* 
WELDED and FLANGED 
WORK A_ SPECIALITY 








ABBOTT & C° 


(newark) LTD. 


NEWARK BOILER WORKS. 
NEWARK: NOTTS: ENGLAND 
Telephone: Newark 34. 
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STEAM TRAPS 


GUARANTEED FOR 2 YEARS 


ALSO REDUCING VALVES, WATER HEATER CONTROLS, 
H.P. HOT WATER VALVES 


MIDLAND INDUSTRIES LIMITED 
HEATH TOWN WORKS - WOLVERHAMPTON. Phone : 23901 


Enter No. 161 on reply card 


4a 
| 
| 
| 


| 


| 


I 





polygon tool box 


turns hexagons, octagons, 





squares or other shapes in ONE operation, saving time 
and money and speeding up production 

With the Polygon Tool Box in your machine shop, 
you can do three times more work than normal. 

Write to-day for a booklet on the Polygon Tool Box. 


THOMAS CHATWIN & CO. 


Gst. linda Si Birmingham 16 Tel Edgbaston 3521 
LONDON: 25 Hanover Sq., W.1 Tel.: Mayfair 8783 


MANCHESTER: 67 Market St.. Manchester | 
Te Man. Blackfriars 2123 4 


83 Jesmond Rd., Newcastle on Tyne 2 
Newcastle 814222 3 


eperant seerernerege ' ' f 


NEWCASTLE: 
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Sm midgets to 


we know 
a lot about 
gears 


Spurs, Worms, Helicals, Spirals... 
in fact, all shapes and sizes up to 
10 ft. diameter. 


Ask for details about complete 
supply or for teeth cutting only. 


With our reply we will be pleased 
to send you a copy of our booklet 
giving useful gear data. 


SPUR GEARS 

SPIRALS 

SINGLE AND DOUBLE 
HELICALS 

BEVELS (STRAIGHT AND 
SPIRAL) 

WORM GEARS 
INTERNALS 

RACKS, ETC. 


a 
& 


i Machine cut gears by 


arlow and 


hidlaw Ltd 


GEAR SPECIALISTS 
PENDLETON GEAR WORKS 
MANCHESTER 6. 


Telephone: PENDLETON 2285 (5 lines) 
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FOR THE 


PRODUCTION 
AND FABRICATION 
OF STAINLESS STEEL 


PLANT AND 
EQUIPMENT 


- Po 
. 


2 
cad 


e 3 — Stainless Steel Shift Tanks, 17’ 6” diameter x 30’ 0” high for 
LS of Nitric Acid, installed at Stanford-le-Hope. Design and site 
construction by Rileys of Batley. 100°. x-ray of circumferential 





FOR STAINLESS WORK, 
from gauge to 
plate thickness, 












welded seams, spot x-ray of vertical seams to Insurance produced in 
Survey requirements. This Contract was completed recently, the Shops, or 
and the illustration is reproduced by courtesy of Fisons Limited, for complete 
Harvest House, Felixstowe, Suffolk. site construction. 


A. J. RILEY & SON LTD VICTORIA WORKS, BATLEY, YORKSHIRE. 


Telephone: 657 (3 lines). Telegrams: Boilers, Batley 


TELEPHONE: MUSEUM 1064 


LONDON OFFICE: KIRKMAN HOUSE, 54A TOTTENHAM COURT ROAD, W.!. 
Enter No. 171 on reply card 








MIRRLEES 


oie ag 


The Extra large suction port 
of these Mirrlees Imo Pumps 
ensures the easy flow of viscous fluids 
into the pump. They can handle 
such fluids as Viscose, Grease, etc., 
without pulsation or emulsification, thus 
perpetuating all the virtues of the Mirrlees 

Imo Pumps which are available for a range of 
designs for most oils. Fuller information will be 


sent on request. 


MIRRLEES (ENGINEER S ) LToD. 


(SUBSIDIARY OF THE MIRRLEES WATSON CO., LTD.) 


EARL HAIG ROAD, HILLINGTON, GLASGOW, S.W.2. London Office: 33 GROSVENOR GARDENS, S.W.1 
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CONVEYOR: ELEVATOR b: 


LOWER BRIDGE WORKS 


SPIRAL CONVEYORS, ACCRINGTON 


BUCKET ELEVATORS, Etc. Wh’ ‘a We _ » vearatinpbone: Mom 
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LOVERIDGE LTD 


[51-153 BUTE STREET, DOCKS, CARDIFF 








All materials 
standard 
pitches to 


7ft diameter 
ILLUSTRATED LISTS 





General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutti ng 
Send your enquiries to a ON REQUEST 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone : Halifax 5217/8 Telegrams: ‘* Gears.” | 


Telephone: Cardiff 23641 (5 lines) 
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The NEW 
PENDEFORD MULTIMETER 


LIGHT IN WEIGHT—SIMPLE TO OPERATE VERSATILE 





























Make checks in situ at different locations with varying problems, quickly and easily 
with this new Multimeter. Just plug-in the appropriate transducer, set the 6-position 


selector switch and read off pressure, tension, load, strain or displacement on the 

















directly calibrated scale. In addition, recording or control can be carried out and the 


instrument is provided with an electrical output for this purpose. 


SPECIFICATION 

Energising supply: 5.0 v.; Max. current 200 mA ;Frequency | Kc’s; 

Electrical output + 0.15 mA full scale into 1,500 ohms load ; 

Mains supply 200-250 v. 50 c's; Dimensions 15” x 9” x 6” deep; Weight (approx.) 20 Ib. 








Why not write us for full details of the new Multimeter and our new type 


‘ . . ° 
transducers? All are specially designed to simplify testing. 




















OISPLACEMENT | PRESSURE 


A SELF-CONTAINED : *\ m “By TRANSOUCER a TRANSOUCER 
PORTABLE SYSTEM | 
OF INSTRUMENTATION 


BOULTON PAUL AIRCRAFT LTD., WOLVERHAMPTON, 
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Exorcising the powers of darkness or 
building rolling mills, both make 
considerable demands on vocabulary 
Some of the most picturesque phraseology 
used by mill designers is to be found round 
the areas of a plant where rolled steel is 
assembled, transferred and cooled. 

This is a world of rocking beds, dragon 
teeth, ducking dogs and—yes, even go-devils 

The go-devil pushes hot rolled stock from 
the run-out table on to the cooling bank 
It is one of the many auxiliary units helping 
to keep steel output flowing shift after shitt, 
units which have to be as carefully 
designed and as strongly made, as any other 
in the production chain 














SHEFFIELD 
MIDDLESBROUGH 
GLASGOW 
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Specification 


n and foundry technique 
Close co-operatior 
he most suitable alloys 


incoming materials and 
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FOUNDERS IN ALUMINIUM ALLOYS 


SAND CASTINGS 


GRAVITY DIE CASTINGS 


PRESSURE DIE CASTINGS | FRIAR PARK 


FO 


i idééiiéis 


LZ 


WML 


UNE 


RY 


FRIAR 


PARK 


ROAD 


WEDNESBURY STAFFS, 
AP118 
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CHEMICAL, 
OIL. REFINERY 








Matthew Hall & Co. Ltd. 
were entrusted with the 
procurement and erection of a 
Styrene Monomer plant at 
Carrington, Cheshire, 
for Petrochemicals Limited, 
: an associate of 


Shell Chemical Company Limited. 
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GROUP OF COMPANIES 
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CLYDE-BOOTH iz a 


en ETC. 


(ABOVE) Clyde-Booth four point. sus- ‘' 
ae P inti With the introduction of higher rates 


pension electric overhead travelling magnet of acceleraton and braking on traver 


crane at Messrs. Colvilles Ltd., Ravenscraig Works. 18 6 | sing and long travel motions, in order 


(RIGHT) The hook with slip-ring gear for the magnet, to get the maximum output from 


showing attachment of the four roves. overhead travelling cranes, magnet 
, — cranes with multiple splayed ropes are 
(BELOW) The special four barrel crab. 


finding favour. 
This type of suspension effectively 
damps out swinging of the load due 


to acceleration and braking forces. 


Clyde-Booth cranes of three and 
four repe suspension design are pro- 


duced to meet these requirements. 


Our publication **The Booth Handbook on 


Overhead Cranes”’ is available on request. 


MANUFACTURERS OF 
OVERHEAD TRAVELLING CRANES 
TRANSPORTER CRANES DOCKSIDE CRANES 
DIESEL RAIL CRANES SHIPS DECK CRANES ETC. 


CLYDE CRANE & BOOTH LTD. 
Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire 


Tel.: Pudsey 3168 (6 lines Grams : “* Cranes,”’ Rodley, Telex Tel.: Holytown 412 (6 lines rams : * Clyde,”’ Motherwell, Telex. 
Telex 55159 Telex 77443 
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Where the problem involves 

the correct type of drive for 

new items of equipment, Morse 

Chain Engineers are always 

ready to call and advise you. 

When chain replacements are ~~ 
needed these can be obtained OO UIQ Ve he I 
from stock depots convenient- 


ly situated in the important chain drives 


industrial centres. 


MORSE CHAIN DIVISION, BORG-WARNER LTD. LETCHWORTH, HERTS. TELEPHONE 2170 
One Way Clutches, Morse Chains and Hartcliffe Chains 


Manufacturers of Automotive Transmissions, Torque Converters, 
Enter No. 251 on repby card 
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BATTERY BOX MOULDING PRESS 


Features of this BIPEL press are 

its large table area, ample daylight, 
long stroke ejector gear, and accuracy 
in operation. Special presses can be 


made to suit customer’s requirements. 
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DIE GASTING 
FLASH GLIPPING PRESS 


This entirely new downstroking 30 ton 





BIPEL hydraulic flash clipping press 
has all the advantages of accurate 
semi-automatic operation. It is fast 


and safe to operate. Pressure 





range 10, 20 or 30 tons. 


—the specialist hydraulic engineers 


Write for full details to B.LP. ENGINEERING LIMITED, STREETLY WORKS, SUTTON COLDFIELD Telephone: Streetly 2411 
Enter No. 261 on reply card 
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Three H & W dual-fuel 
engines with H&W 
alternators Each 
alternator set 
develops 330 kW 
at 428 r.p.m. and 

operates on 


sludge gas 


Alternators and engines are H & W alternators supplied in all sizes 


of H & W design and manufacture 
dun caging ane wnnded from 60 to 5,000 kVA and voltages up 


responsibility for the complete to Il kV. with 
power set. We also supply the H & W 2- or 4-stroke turbo-charged 
necessary control equipment. Diesel engines 
(“in line” and “V” type 4-st. Diesel engines 
can be supplied naturally aspirated or 
turbo-charged with or without air coolers) 


HAR LAND & WOLFF 


AA iT ee 





la 
Queen 


BELFAST GLASGOW LONDON LIVERPOOL SOUTHAMPTON L278 
Enter No. 271 | on reply card 


Bridge Type 4 ton Friction Drop Hammer at 
Messrs. Kirkstall Forge Ltd., Leeds. 





Massey Fricton Drop Hammers, Bridge Type, are made in 
range of sizes from 10 cwt. to 6 tons capacity and are capable 
of producing forgings of the most intricate design at high 
production speeds. Ease of control and adaptability, coupled 
with low operating and upkeep costs, make them the obvious 


choice for any general forge 





Massey designs include: 

Steam and Compressed Air Hammers, Pneumatic Power Hammers, 
Friction Drop Hammers, Double-acting Steam and Compressed 

Air Drop Hammers, Forging Presses, Trimming Presses, 

Tyre Fixing Rolls. 


OPENSHAW - MANCHESTER - ENGLAND 


MAKERS OF THE WORLD'S 
GREATEST RANGE OF FORGING PLANT 


Enter No. 272 on reply card 
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case {or Chemical Clean ; 


This Was 
TE 


The N.C.B. had a problem. . . how to clean this rooft. benzole 
scrubber at a Carbonisation Plant in a hurry. General 
Descaling were called in and they immediately advised 
cleaning by chemical means. Experienced men and the 
sine elicl power pumps and other equipment were soon on site and 


of the N.C.B the job under way - and completed in only one tenth of 
the time taken by previous methods. 


General Descaling offer the service or materials and 
equipment for the chemical descaling of every type 
of plant, especially in enclosed spaces—BOILERS, 
PIPE SYSTEMS, CONDENSERS, ECONO- 
MISERS, TOWERS, HEAT EXCHANGERS, 
COOLERS, etc., etc. No other concern can offer 
equipment equal in size or power for chemical de- 
scaling, no other concern can offer descaling fluids 
so effective and so safe to materials of construction. 
Speed, care, experience and efficiency are the essence 
of this section of the General Descaling service and 


equipment. 


Let us assess your problem without obligation NOW Send 
brief details with, 1f possible a sample of the scale or soil 
concerned to:- 


GENERAL DESCALING 
Co. LTD. 


a@ ¥ Retford Road, Worksop, Notts. 


. See Tel. Worksop 3211/3. 


§QAAKAGG"/) M) 
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SENOIBLE 
OAFETY 


Everybody understands why dangerous 


















animals have to be kept behind bars, 
and so instances of people being 
injured by caged wild animals are 
fortunately rare. 

Moving machinery and tools can also 
inflict serious injury, and it is no less 
important that these, too, should be 


securely guarded and fenced. 


sh 






HARVEY FACILITIES AND PRODUCTS 
CLASS I WELDED PRESSURE VESSELS TO 
LLOYD’S AND A.S.M.E. CODES ‘ HEAT TREAT- 
MENT AND RADIOGRAPHY - ‘ROTARPREST’ 
HEADS FROM § FT. TO 15 FT. DIA.—Larger ‘ J 

sizes to specification : WELDED PRESSURE 


VESSELS AND FABRICATIONS IN ALL METALS 


STEEL PLATE AND SHEET METALWORK ‘Harco’ Machinery Guards are purpose vibration and rough treatment, and all 

HEAVY MACHINING AND FITTING made for every type of machinery, ‘Harco’ Guards fully conform to Factory 

PERFORATED METALS - WOVEN WIRE and are constructed to afford complete Act requirements. The complete Harvey 

WIREWORK - STEEL STORAGE EQUIPMENT protection without interfering with service covers advice, design and install- 
efficient operation. They are strongly ation, and List No. 996 shows many 
made from stout wire mesh to withstand types already supplied. 


| PN ada Y : G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, $.E.7 


Telephone: GREenwich 3232 (22 lines) 





ww /3 
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Resistance 
IS expensive... 


It’s a matter of cash. You must have efficient dust collection nowadays. but 
some equipment costs you a fortune in extra fan power 
because of high resistance to gas flow. With high-efficiency electro-precipitation 


there is negligible resistance to gas flow—usually about 4” w.g. Therefore the 


fan power needed to boost gas flow is very much less than with any other equipment 


capable of trapping particles smaller than 10 microns with efficiencies 


over 90°... Just look at the graph to see what resistance can cost you. 


STANCE THROUGH COL TO NCHES W.G 


PRECIPITATOR 


Using alternative dust-collecting equipment, for a gas volume of 100,000 c.f.m. the cost of 
extra fan power over ten years will be anything from £30,000 to £100,000. Using an 
electro-precipitator, for the same volume of gas the cost over the same period is less 


than £5,000. High-efficiency electro-precipitation can save you thousands of pounds a year. 


HIGH-EFFICIENCY ELECTRO-PRECIPITATION BY 


Simon-Carves Ltd & 


STOCKPORT ENGLAND 


JOHANNESBURG »Y ONE Y rORONTO 
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WITH THE NEW JQU-D00 UNIVERSAL ATTACHMENT 


you can WOREASE PRODUCTION 








Split. ‘Second 


The amazing “ JAY-DEE” 
Attachment saves you time, labour 
and money at every turn! 
permanently in position, needing 
no adjustment by the operator, it 
carries Out one perfect job after 
another, rapidly and safely. The 
“ JAY-DEE”’ is adaptable to 

all drilling machines, com- 
bination lathes, turning 

and boring mills, and can 

readily undertake the duties 

of any three turret stations. 


CLYDESIDE 
MACHINE 


TOOL CO., LTD., 


361 MYRESIDE STREET, 


GLASGOW E.2. 
SHEttleston 4123. 
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Staying 
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FREE DEMONSTRATION 4 


A demonstration of the “‘ jAY-DEE"’ Uni- 
versal Attachment can be arranged to suit 
your convenience, at your works. 










be Ome OE 
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WIND ALARM ANEMOMETER 


FOR USE ON 
CRANES, 
TRANSPORTERS, 


DOCKSIDE STRUCTURES, 






GIVES A 

WARNING BRIDGES & AIRPORTS. 
OF WIND ae 
SPEEDS Suite *<eoMf | Sure 





Enquire for details — 


R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11 
Telephone: ENTERPRISE 4422 











Enter No. 312 on reply card 
semanas 


oa 
MOULDED RUBBERS SERVICE 


Always dependable. Specialists in rubber mouldings 
for over 60 years. Our inspection organisation is 
fully A.I.D. and A.R.B. approved. 



















































































THE HARBORO’ RUBBER CO. LTD. 
Dainite Mills, Market Harborough Tel: 22746 
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equipment. 


POWER 


for industry 


DIESEL ECONOMY 
equipment and trucks with the famous 4D Diesel engine? You'll have the unique advantages 


of economy, long-life and low running costs 


Wherever you are, whatever your probiem, 


= loli 


MOTOR COMPANY LIMITED 





ENGLAND 
are at your service 
Name 
For further details of our 
Address 


INDUSTRIAL 
ENGINES 


and the equipment they power, 
send the coupon to your nearest Ford Dealer 
or direct to 








Our range of industrial engines are a practical proposition for many types of industrial 

. compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, modern 
flow-line production methods and common interchangeable parts contribute to 

the low cost of these high efficiency engines. And remember, every engine is fully backed by 
a World-wide Parts and Service Organisation. Take your choice from a wide power 
range... Diesel 20 to 86 b.h.p. and Petrol 11 to 87 b.h.p. (12-hr. rating). 


have you considered the replacement of existing power units in your 


plus the best service in the World! 





Please send me technical brochures of your 
*prETROL/DiFSeEL Industrial Engines. The maxi- 
mum B.H.P. required is at 

n.p.M. Also, please send details of the follow- 
ing equipment powered by your engines. 


Nature of Business 


Telephone No. — 


* Delete where not applicable GS122"10 











FORD MOTOR COMPANY LTD-PARTS DIVISION (G51) -AVELEY DEPOT-SOUTH OCKENDON -ROMFORD- ESSEX -ENGLAND 
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Resistance 
is expensive... 


it’s a matter of cash. You must have efficient dust collection nowadays, but 
some equipment costs you a fortune in extra fan power 


because of high resistance to gas flow. With high-efficiency electro-precipitation 


there is negligible resistance to gas flow —usually about }” w.g. Therefore the 


fan power needed to boost gas flow is very much less than with any other equipment 
capable of trapping particles smaller than 10 microns with efficiencies 


over 90°°. Just look at the graph to see what resistance can cost you 


STANCE THROUGH Ci 


| 





PRECIPITATOR 


Using alternative dust-collecting equipment, for a gas volume of 100,000 c.f.m. the cost of 
extra fan power over ten years will be anything from £30,000 to £100,000. Using an 
electro-precipitator, for the same volume of gas the cost over the same period is less 


than £5,000. High-efficiency electro-precipitation can save you thousands of pounds a year. 


HIGH-EFFICIENCY ELECTRO-PRECIPITATION BY 


Stmon-Carves Lid & 


STOCKPORT ENGLAND 


JOHANNESBURG SYDNEY PrORONTO 
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The amazing “ JAY-DEE” 


“ JAY-DEE”’ is adaptable to 
all drilling machines, com- 
bination lathes, turning 

and boring mills, and can 
readily undertake the duties 
of any three turret stations. 


CLYDESIDE 
MACHINE 
TOOL CO., LTD., 


361 MYRESIDE STREET, 
GLASGOW E.2. 
SHEttleston 4123. 





Attachment saves you time, labour 
and money at every turn! Staying 
permanently in position, needing 


Universal “A 
ao 
FACING va \) 


no adjustment by the operator, it 
carries out one perfect job after 
another, rapidly and safely. The 
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WITH THE NEW J(UJ-])00' UNIVERSAL ATTACHMENT 


you can IMCREASE PRODUCTION 
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FREE DEMONSTRATION 4 
A demonstration of the “‘JAY-DEE"’ Uni- 
versal Attachment can be arranged to suit 
your convenience, at your works. 




















be Ome BE me 


FORD MOTOR COMPANY LTD-PARTS DIVISION (G51) -AVELEY DEPOT-SOUTH OCKENDON -ROMFORD - ESSEX -ENGLAND 
Enter No. 314 on reply card 
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GIVES A 


WARNING 


OF WIND 
SPEEDS 


Enquire for details — 


FOR USE ON 
CRANES, 
TRANSPORTERS, 


DOCKSIDE STRUCTURES, 
BRIDGES & AIRPORTS. 





Suite We OM f [Sure 


R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11 
Telephone: ENTERPRISE 4422 


WIND ALARM ANEMOMETER 
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POWER 


for industry 







HK 


MOULDED RUBBERS SERVICE 


Always dependable. Specialists in rubber mouldings 


Duainite 
Kn Li ven 


i 





| 
| 





Hilt 
| 


over 60 years. Our inspection organisation is 
fully A.I.D. and A.R.B. approved. 


THE HARBORO’ RUBBER CO. LTD. 
Dainite Mills, Market Harborough Tel: 22746 


im 


il 
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Our range of industrial engines are a practical proposition for many types of industrial 
equipment... compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, modern 
flow-line production methods and common interchangeable parts contribute to 

the low cost of these high efficiency engines. And remember, every engine is fully backed by 
a World-wide Parts and Service Organisation. Take your choice from a wide power 
range... Diesel 20 to 86 b.h.p. and Petrol 11 to 87 b.h.p. (12-hr. rating). 

DIESEL ECONOMY 


have you considered the replacement of existing power units in your 


Wherever you are, whatever your problem, 


Please send me technical brochures of your 
*pETROL/ DIESEL Industrial Engines. The maxi- 
mum 8.H.P. required is at 

n.p.M. Also, please send details of the follow- 


MOTOR COMPANY LIMITED 
ENGLAND 


are at your service 


For further details of our 


INDUSTRIAL 
ENGINES Nature of Business 


and the equipment they power, a 
send the coupon to your nearest Ford Dealer * Delete where not applicable GS122"10 


or direct to 


equipment and trucks with the famous 4D Diesel engine? You'll have the unique advantages 
of economy, long-life and low running costs . . . plus the best service in the World! 





ing equipment powered by your engines. 


Telephone No. 


















THE 


Kubbor Mouldings 


Only a few examples of the hundreds of mouldings pro- 
duced by Clyde Rubber. For the answer to your next 
moulding problem contact us. 


ENGINEER 


21” 





RUBBER WORKS 
COMPANY LTD. 


LYDE 








SPECIALISTS IN RAILWAY ROLLING STOCK EQUIPMENT 
P.O. BOX No. 7. RENFREW 


Telephone: Renfrew 2384. Telegrams : Rubber, Renfrew. _Telex-70. 


Leicester 





Ecter No. 321 on reply card 


Telephone 


67534 (5 lines) 


CORONA 


GENERAL PURPOSE 
UPRIGHT DRILLING MACHINES 


THREE SIZES 
—25” —28" Swing 


14”—1}4”—2” Drill Capacity 


Box Column and Round Column 


Models in each size 


Nine Spindle Speeds 
Variable Automatic Feed 


Box Column Models supplied in 


Gang Drill Form 


FREDK. POLLARD & CO. LTD., 
CORONA WORKS, LEICESTER 
ENGLAND 


Telegrams 
‘Corona’ 
Leicester 


LONDON OFFICE: Coastal Chambers, 15 Elizabeth St., Buckingham Palace Road, S.W.1 


Frter No. 322 on reply cerd 








New Shape Aijr Filter... 
's' Mat AWM Fabric Air Filters 


OZONAIR ENGINEERING CO. LTD., THE ESPLANADE, ROCHESTER, KENT. 


have a filtering area considerably greater 
than that of the duct connection because of the ‘S’ 
formation. @ Positive edge sealing between fabric and 
side sheeting @ the whole ‘S’ formation exposed to 
air flow @ Automatic feed-in of filtering medium 
adjustable to suit desired conditions @ supplied 


as a self-contained packaged unit. 


Can be supplied with (a) automatic 


feed according to dust load 

(b) automatic time control 

(c) push button control, and 
(d) manual operation, 

Ozonair Engineers will be pleased 


to help you with your problems 
for cleaner air. 


Telephone: Chatham 45011/PBX 
Enter No. 323 on reply card 
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name in buildings 


Cae LS. 





BUILDINGS LTD. 


DEPT. E.!., LANESFIELD, WOLVERHAMPTON, ENGLAND 
Tel: BILSTON 41927 (10 lines) 
London Office: 41/46 Piccadilly, W.I. Tel: Regent 492456 


FREE ILLUSTRATED BROCHURE 
= Enter No. 331 on reply card 











Dh 


ELIMINATE costly gears and 
tooling with flexible shafting! 
Overcome the difficulties of 
transmission when the point 
of control is not directly in 
line with the point of 
application. Controls so 
operated are wonderfully 
smooth, sensitive and 
positive. 

If you have a problem of 
control consult our 
experts—they are there 
to help you! 


e 
Flexible Shaft handbook available 
to technicians on request to Dept. E. 





MMBUSTRIAL DIVISION 





THE S. S. WHITE DENTAL MFG. CO. (G.B.) LTD. 







Britannia Works, St. Pancras Way, London, N.W.1. 
EUSton 5393 


R.C.7 





— -~ = 





MONOCABLE & BICABLE 
SYSTEMS CABLEWAYS 


Over Sixty-Five Years’ Service to the 
mining Industry throughout the World 


Catalogue sent on request (6) 


member of 


ROPEWAYS LTD ~*~ 


62 LONDON WALL, LONDON, €E.C.2. 


Telephone: National 0124/5 Telegrams: “ Ropewoys*’ London 














Enter No. 332 on reply card Enter No. 333 on reply card 





(sibson Industrial Towers bring many 
overhead maintenance jobs within the 
reach of a firm's own staff. Roof repairs, 
lighting maintenance, window cleaning 
and replacement inside and out there are 
many everyday uses for an access tower 
with platform heights up to 33 feet. Tri- 
cycle mounted, jack-stabilised, winch 
elevated, GIBSON towers rapidly recoup 
their modest cost by bringing elevated 
work within the scope of existing per- 
sonnel. Other GIBSON access equipment 
includes: Electrically propelled, pedes- 





trian controlled towers, Trailer-mounted 
towing towers with road springs, brakes, 





| 


lights, etc. Vehicle mounted towers on | 
15 and 30) cw. and 3- and 5-ton chassis 
with personnel-carrying bodies as re- | 
quired. Please send for literature on full 
range to:— 


GIBSON 
JOHN GIBSON & SON LTD. 


JAMESON PLACE, LEITH, 
EDINBURGH, 6. 

Tel: Leith 35418 (4 lines) 
’Grams: “‘ Aero" Edinburgh. 
Distributors : Beresford Atkinson Ltd., Hough 
Hall Road, Manchester, !0 Tel: Collyhurst 

2991 


Municipal Supplies Ltd.,2 Robert Street, Adelphi, 
London, W.C.2. Tel: Trafaigar $401. 


ENGINI 
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is a difficult prisoner... 


io 
SUPERFECT 


and it must be kept in 
solitary confinement 
too; no fraternisation 
with that insidious 
enemy dirt, either. 
SuPerfect Oil Seals 
are the perfect gaolers. 
They do their job so 
cheaply, so efficiently, 
and so silently that 
they are usually completely 
forgotten. 





we send further details, 


AA». 
via) 
or would you prefer to see our 


technical represent ative ? 


SUPER OIL SEALS & GASKETS LTD. 
FACTORY CENTRE, BIRMINGHAM, 30. 


wrers of « SuPerfect’? Hydraulic Packings and ‘O’ 


/ 


ss “Romet’ water pump seals and mechanical pump 
als; ‘Aeroquip’ Ilexible Hose with detachable re-usabl 
*Fidrac’ mechanical rubber mouldings; ‘ Redcaps’ 


Polythene Prot 


e Caps and Plugs. 


Enter No. 342 on reply card 
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kf CASTINGS IN GRE Y IRON 


TO SPECIFICATIO 
FOR THE ENGINEERING 
INDUSTRY 


(UP Tro Two TONS) 
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METROVICK RADIANT SPACE HEATERS 
can be used in countless situations 
indoors and out where other methods 
are either too costly or impracticable. 
They provide an efficient and highly 
economical method of heating churches, 
canteens and other buildings which are 
occupied only for short, intermittent 
periods. 


A Metrovick radiant 
space heater suspended on conduit. 





Localised warmth at machines and work 


At gates and entrances for watchmen 


In canteens, billiard rooms and other ; 
areas, heating costs are confined to and porters, as well as for attracting benches, without the waste involved in 
periods of actual use with Metrovick custom to shops, Metrovick radiant heating unoccupied areas, is provided 
radiant heaters. space heaters give highly efficient local by Metrovick radiant space heaters. 


warmth with economy. 
The heater consists of an anodised aluminium reflector with a tubular sheathed, corrosion-resistant heating-element and 1s available in \4 and 3 kW ratings. 
Weighing less than § lb., it is easily erected on a single | in. conduit leading from the weather-proof, aluminium alloy terminal box. It can also be supplied 


with an ornamental bezel, allowing it to be mounted on conduit, built into the ceiling or suspended from chains. Please write for fully illustrated leaflet 


Associated Electrical industries Limited 


TRANSFORMER DIVISION — HEATING & WELDING DEPARTMENT 
Trafford Park - - - Manchester 17 


TGA L'| 803 
Enter No. 351 on reply card 
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NO MA GIC about |.C.I. Degreasing Plants. 


There's nothing magical about the efficiency, economy and convenience 
of I.C.1. Degreasing Plants. It's really all due to the valuable properties 

of trichloroethylene and to the experience that goes into the 

design and operation of metal degreasing equipment. I.C.I. has spent 30 
years in the development of better, more efficient plants, many of the 
Company's wide range are fully automatic and totally enclosed — and use 
as little as one gallon of trichloroethylene for five tons of work! 


For literature and information write to 


IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.1 


DP. 264 


Enter No. 361 on reply card 
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Me Write for catalogue to: 


& CO. LIMITED 


IRWELL BANK Wl 


TELEPHONE : PENDLETON 2857-8-9 BIRMINGHA : ERDINGTON 8489 LONDS 
TELEX 66-255 


‘ 
——— 
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ABBOT 


MACHINE 
CUT GEARS 


We guarantee the teeth of all 
wheels cut by us to be correct, 
and all work is examined and 
checked before being despatched. 
Each gear wheel of a pair is run 
in correct relative position to the 


Compact and easy to use, other in a special gear-testing 


the Elcometer provides a simple economic machine. 
method of measurement from one side F 
without damage to surfaces. Our booklet ‘*MACHINE CUT 


It gives split-second - 
chicknoss GEARS "’ contains much information 
readings of all non-magnetic \\\4 of interest and use to engineers. 


- ; coatings on ferrous bases with an : A copy will be sent on request. 
& | : “ . accuracy of +5°/ +-0001 in. 
bal 1 a Cc a rr e Ss Ss seme nate ag sheetings, etc., 
can also be measured 
if laid on a ferrous base. 
- The Elcometer, now in a newly designed 
YEE & re oy ge ri a3 1 unbreakable case, is available ina 
wide range of models, including versions 
for gauging Ferrite percentage content 
of stainless steels and graphitic 
corrosion penetration in cast iron. 











problem ? 


THE SPUR WHEELS 
WORM GEARING 


SPIRAL WHEELS 
BEVEL WHEELS 
RACKS 


FIBRE PINIONS 
THICKNESS GAUGE 


Coats of Paint. 

Vitreous Enamel 

Tobacco Leaves 

Plastic Coating or Sheets 
Fibreglass Hulls and Bodies 
Non-ferrous Films of all kinds. 


For further information, send coupon for free booklet. You are 
also invited to seek advice from our technical experts. T h e A b b oO t 
To East Lancashire Chemical Co., Ltd., | Have you heard 


; ehecte ebout the new 
Fairfield, 1, Manchester eel ned 


. - 
Please send me copies of booklets “* The Elco- Measures— i FE C Lt d 
meter Thickness Gauge,” and “‘ The Elcotector.” ee on n g I n e e 7 I n g 0 * 


Non-metallic coatings | 
NAME ; on metallic bases. 


———e 22 SMITHHILLS, PAISLEY 
Compares— 
one megege me Telephone : PAISLEY 4272 Telegrams : ‘‘ ABBOT, PAISLEY ’’ 
Grades of steel 


COUNTY Locates— 
| Surface cracks in 


For the attention of | metals 


ADDRESS 
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mt Worldwide 


You may know some of the men who sell WHARTON 
cranes. But you won’t know the men who actually 
build them. And that’s a pity. 

We know them. We know the excellence of their 
work, the skill and experience which they use to 
such good—and lasting —effect. 

Eric Ward, for instance. He began learning about 
WHARTON cranes when he joined our machine 
shop 39 years ago, to be followed 25 years later by 
his son Donald. 

‘It’s the sort of place, ’’ says Eric, ‘‘ where you can 
put your heart into the job and know that people 
appreciate your work. And there’s always plenty of 
it. I’ve been on overtime since 1927. °’ 

It’s natural that the Wards and others like them are 
busy. Because people DO appreciate cranes built 
by such craftsmen .. . WHARTON cranes. 
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High level 

deaer ator 

for a 60 mW. 
turbo-alternator. 


Deaerators are operating 4» a 


essure Type 
nW. Turbo-Generator 


Hick Hargreaves High Level Pr 


sart of the main feed heating system of many 601 


comp¢ site | 
units. 

A number of deaerators are on orde 
r 275 mW. and 550 mW. units. 


e oxygen content of the feec 


r for 120 mW. and 200 mW. units, whilst 


designs have been developed fo 
These units are guaranteed to limit th | water leaving 
the deaerator to .00§ CCS litre. 
\ special feature of the design is that s 


together with the Indication and Alarm Panel, 


| make-up control valves, 


urplus anc 
at Basement 


are compactly located 


Level. 


Hick Hargreaves 


AND COMPANY LTD - BOLTON 
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Among the many leading 
organisations using 

Colt Dual Purpose Fire 
Ventilators are: 

Jaguar Cars Ltd. 

de Havilland Aircraft 
Co. Ltd. 

G.E.C. Ltd. 

B.I.P. Chemicals Ltd. 
Rolls-Royce (Derby) Ltd. 
Dowty Equipment Ltd. 
Frigidaire (Division of 
General Motors) Ltd. 
The Ministry of Supply 








. and your power and light switches and your dangerous wires. 
But how—when a factory is filled with smoke and heat that can kill 
a man in one breath... ? Ask any Fire Chief. He will tell you: 
the rapid removal of smoke and heat is the key to fire fighting. 
It enables him to get at and put out the fire before it can spread— 
and with the least smoke and water damage. Colt Dual Purpose 
Fire Ventilators not only provide an automatic means of removing 
smoke and flames, but also give excellent day-to-day working conditions. 
Hence their widespread adoption by industry. For the full story of 
combined ventilation and fire protection write for the pamphlet 
“Some Aspects of Fire Prevention” by M. J. Reaney, to Dept:§25/10B 


DUAL-PURPOSE VENTILATORS 


Combined automatic fire protection—with day-to-day controlled ventilation 


COLT VENTILATION LTD - SURBITON - SURREY TELEPHONE: ELMBRIDGE o161 (10 LINES) 
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MORE Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers and 
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| | 
' GRAFTON | 
MORE Schieldrop S.P.0. Burners have A for 
been sold \ DIESEL, ELECTRIC & STEAM 
IN GREAT BRITAIN than any other make \ CRANE S 
LONDON & \ 
Tel : Belgravia 3785 | GRAFTON CRANES LTD. 
ETE sass ¢ pea ro aed a BEDFORD, ENGLAND. 
N i | 
Tel : Kilmacolm 279 = | | Established 1880 
SWANSEA | 
ase Industrial Burners | Tepaane: Tea 


Tel: Erdington 2772 SCHIELDROP &@ CO. LTD., STOTFOLD, BEDS ‘Tel 4/4 (4 lines) BM) 
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Better than New 
with a.... 










BRITISH“|WIRE THREAD INSERT 
PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM, 
We also make Stainless and Bronze for 
other applications. 
CROSS MANUFACTURING CO. (1938) LTD. 
Tel: Combe Down 2355-8 BATH,SOMERSET Grams: Circle, Bath 


Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, etc. 











SS 
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POWER UNITS AVAILABLE FOR CONVERTING 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 
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WALKER BR 





ESTABLISHED 1867 


LONDON OFFICE: 


comes the hurd, WAY... 


~ 


If over 90 years spent in the design, 
fabrication and erection of structural 
steelwork means anything—it means you can 
place this work in our hands knowing it 
will progress smoothly to completion. Large 
job or small, we have the resources to 


handle all your needs. We welcome the 


opportunity of serving you. 





OS. LTD. WALSALL, STAFFS 
66, VICTORIA STREET, S.W.1 


Telephone: WALSALL 3136 
Telephone: ViCtoria 3926 
Enter No. 424 on reply card 
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Hot Air Valves 


Hot Air Valves for turbo-jets are ex- 
posed to arduous conditions and Kanigen 


chemical nickel plate is extensively 
used to protect them from corrosion and 
erosion. Another important quality of 
the plate is its low coefficient of friction, 
and in its application to the valve illus- 
trated, the torque required to operate 
the carbon gate is considerably reduced. 


Ni-resist and aluminium components 
used in hot air valves supplied to Messrs. 
Rolls-Royce Limited are plated by the 
Kanigen Process. 

KANIGEN is a nickel-phosphorus plate 
deposited by chemical reduction; thick- 
ness can be controlled to fine limits and 
the coverage is complete and uniform. 


PROPERTIES : 

Composition 92° Nickel 

8% Phosphorus 

Melting point 890°C 

Electrical 60 microohm cm. 

resistivity 

Hardness 500—1,000 V.P.N. 
according to heat 
treatment. 


Coverage Extremely uniform. 


& CORROSION  t? 
RESISTANT 5‘ 
PLATE 


Kanigen can be applied to all ferrous 
metals, aluminium, copper and brass. 
The plating plant at Oldbury has now 
been extended, two extra plating tanks 
are in operation and enquiries for jobb- 
ing plating are welcomed. Full informa- 
tion is available on request. 


Albright&Wilson 


(MFG) LTO 
Kanigen Department 
I KNIGHTSBRIDGE GREEN - LONDON SWI 


Kanigen is a regd. trade mark of 
Albright & Wilson (Mfg) Ltd 


KANIGEN ] 


\ 


\/ 
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PNEUTOMATION 


There’s a * situation vacant’ in every firm fot 

the tough, willing worker who never tires, never 
makes an error, will tackle anything—in short, 
*Pneutomation.” *Pneutomation °—Lang Pneumatic 
air-power systems—is the guiding hand behind a 
host.of jobs, from jig-boring to bell-ringing, 
providing accurate, low-cost control of complex 
You can enjoy the benefits 





or simple operations. 
of *Pneutomation’ at less capital cost than 


you'd think—the system you need is more than 
likely available ‘ off-the-shelf’ from the enormous 
range of standard * Pneutomation’ components 


Squinch says : 
**Plan with Lang Pneumatic from the very beginning of every production 4 
999 


venture—tight from the start, you'll be certain of the happy ending! 


Write to: 


[ASSOCIATED WITH DESOUTTER BROTHERS (HOLDINGS) LTD.] 


a 
ban Pneumatic Ltd OWEN ROAD, WOLVERHAMPTON 
Telephone Wolverhampton 25221-2-3-4 


P3429 
Enter No. 441 on reply card 


HIGH DUTY GEARING 


with hardened and ground tooth flanks for— 























RAIL VEHICLES 
TRACTORS 

MECHANICAL HANDLING 
INSTALLATIONS 


all descriptions in alloy 


and Carbon Steels 
(all heat treatment facilities) 





ORSTER & SONS LTD 


FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 


TEL: 2876 GRAMS: ‘FRAMES® S’LAND 
ZAHNRADFABRIK VELBERT 
Head Office: DUSSELDORF, MALKASTENSTR. 5 Telefon: 10741 Telex: 0858 2542 
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quality malleable castings B:-S’'S309 
EASILY MACHINEABLE 


also 


| Ga) oy ae) 31-8 Alte), ey Waal Tet 
for all trades 


feet ttt stehiting. 


& SONS LIMITED 


STAFFORD STREET - WALSALL: TEL: 3509 
SOUTHERN REPRESENTATIVE: LANCS, YORKS, CHESHIRE, 
G. P. SANDERSON, LTD. SHROPSHIRE REPRESENTATIVE: 
SANDERSON HOUSE, NORFOLK SQ 
BRIGHTON |. 
PHONE: HOVE 71329. 


MALCOLM P. ROWE, 


GATE, STOCKPORT, CHESHIRE. 
PHONE: STOCKPORT 5512. 
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| q a century of experience in 


V-ROPE DRIVES 








Thrapston V-Rope Drives are designed to 
give maximum efficiency, long life and 


SMITH & GRRCE Ltd. 


silent, clean running. 

Telephone: THRAPSTON 109-110 

Telegrams: ‘‘GRACE’’ Thrapston 

Enter No. 452 « ply card 











SPECIALIST | 


NT 


DESIGNERS AND 
MANUFACTURERS 
OF 
CONVEYING AND 


ELEVATING 
EQUIPMENT 


W.S.BARRON 


& SON LID. 
GLOUCESTER 





THE MOST PRACTICAL 
WAY OF ELEVATING 
BULK MATERIAL AND 
OFFERING THE BEST 
POSSIBLE PROTECTION 
AGAINST FIRE AND 
EXPLOSION RISK 


Screwlitt 


enn ane ram © 










AAA resiaiaint 
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eS 
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BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 18° DIAMETER) 


BLANKS 


ae 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 


\ HIGH TENSILE— 


to all carbon steel 
specifications 


On Admiralty 

Ministry of Supply 

Rly. Executive, A.1.D. Etc. Lists 
GOVAN SHAFTING 
& ENGINEERING CO. 
87 HELEN ST GOVAN GLASGOW 
(Prop: The Steel Company of S-otiend 








AY EREMMEAMOES| {2483 POUT CT LM. La UT 
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BRASS, T, Y, 
4-WAY, and 
ELBOW PIECES 

















Small parts have a big purpose, 
particularly in the Engineering 
industry. Thus, itis right and pro- 
per that the demand should be 
for perfection in precision and 
quality. Equally fitting is it that 
Rotherham's name, famous since 
1750, is everywhere accepted as 
sufficient guarantee of these in- 
dispensable attributes. Remember 
for BRASS T, Y, 4-WAY and 
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Top men, Shop men, 
fast-coming-up-men 


\Xeys weldability ror 8 0 ae te) Group 2 


But Group 3’s slag removal 


Earns the welder’s approval; 
They’re combined 


in the new... 


The new Velvarc Two 
electrode, with thirty years of ACTARC 
behind i the excellent 


3- 


Write for details of the full range of 
ACTARC welding transformers and 
plant, welding electrodes for ail : 


purposes and welding accessories. 


ARG MANUFACTURING GO. LTD. 


ACTARC WORKS - NITSHILL - GLASGOW, S.W.3. 
Telephone : BARRHEAD 2293/7 sy Telegrams : ACTIVARC GLASGOW 
LONDON OFFICE: 15 HERCIES ROAD, HILLINGDON, MIDDX. Telephone Uxbridge 865! /2 





by 4 
+ ert” 
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ELBOW PIECES, BRASS TAPS of 
all kinds, BRASS GREASE CUPS, 
WINKLEY OILERS, etc., we can 
supply standard parts or manu- 
facture to your specification. 


ROTHERHAM & SONS LTD 
COVENTRY. Tele.: 64154 
PRECISION MANUFACTURERS SINCE 1750 





This book deals with the construction and application of resistance strain gauges and with the 


most commonly used circuits and apparatus. 
wider application, is treated extensively, being introduced by a short exposition of the theory of 


stress and strain in a surface. 


RESISTANCE STRAIN GAUGES 


By J. YARNELL, B.Sc., A.Inst.P. 


Price 12s. 6d. (Postage 6d.) 





The strain gauge rosette, which is finding ever 


Order your copy through your Bookseller or direct from>— 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 
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, moorings for BIG ships 


This is a highly specialised activity. 

The design of a mooring layout, and the sizing of the 
chain cable and fittings are determined by a combination 
of experience and the application of scientific data. 

The Founder of Brown, Lenox & Co. Ltd. 

invented and manufactured the first chain cable 

ever used to moor ships—that was in 1806. 

In 1846 the Company designed and manufactured the 
first metal buoy from which the mooring 

pendant was suspended. 


Since then Brown, Lenox & Co. Ltd. has become 

known throughout the world as specialists in the 
design of deep sea, harbour and river moorings, 

and many hundreds of moorings supplied by the 

Company have been laid all over the world. 


As an introduction to the Company 


ease Send Jor a compiete OF our Wiarine L£uolications, 
l ond | ymplete set of OUT @rown Lenox / Publicat 





fr An announcement by the Marine Division of 


BROWN, LENOX & CO. LTD. 


ASSOCIATED COMPANY: BROWN, LENOX & CO. (LONDON) LTD., MILLWALL, E.14 


PONTYPRIDD: GLAMORGAN 

















SS 
Brown(Lenox 
Qrowipfenoy 
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-MACHINE##EASILY 


Here is a tough and hardwearing material, 
only half the weight of Aluminium, that can be 
machined easily with the usual engineering 
tools. It may be turned, milled, filed, drilled, 
routed, screwed and tapped, sawn or punched 
to make components of almost any shape. 
No wonder Tufnol is used extensively for 


engineering components. It's so adaptable. 


Ask our Engineer to come and talk 


Tufn with you 


STRONG BUT LIGHT 
RESISTS CORROSION 
WITHSTANDS CLIMATIC EXTREMES 


GOOD ELECTRICAL INSULATOR 


MACHINES EASILY 
Available in sheets, tubes, rods, angles, bars, channels and in several. brands 


YO ha® 


TUFNOL LTD PERRY BARR BIRMINGHAM 228 
, 


CAN BE STORED INDEFINITELY 
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the largest turbo-generator 


nowinservice 


Other PARSONS GIANTS 
under construction are:— 


Two for Central Electricity 
200,000 kW Generating Board, England. 
Two for Hydro Electric Power 
300,000 kW Coaneneihed of Ontario, Canada. 
500,000 kW eer ree Valley Authority, 


for Central Electricity Generating 
990,000 kW Board, England. 


(The LARGEST MACHINE under construction 
er in service in THE WORLD) 

















in the British Commonwealth 


Housed in the Richard L. Hearn Generating Station of the 
Hydro Electric Power Commission of Ontario is the largest 
turbo-generator in service in the British Commonwealth. 
This huge 200,000 kilowatt machine is one of four PARSONS 
cross-compound turbo-generators built for this power 
station. 








C. A. PARSONS & COMPANY LIMITED 
HEATON WORKS - NEWCASTLE UPON TYNE 6 
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TELEPHONE : LOUGHBOROUGH 3123 


DIESEL-ELECTRIC 


MOBILE CRANES 


have the reach’ required! 


Whether you want to lift up to 60 feet or up to a mere 
15 feet, Morris mobile cranes can be supplied to provide 
the *‘ reach ’’ required, since the Morris range includes both 
the length and type of jib for most jobs. 


Basically, the essential features of the crane chassis and 
superstructure remain the same irrespective of the length of 
the jib or whether it is of the strut type (as illustrated) or 
the cantilever type. 


These features may be summarized as follows :— 
Centrally mounted superstructure giving an 
equal radius clearance and stability when 
handling loads over the front or back of the 
crane. 


Easy control with no heavy levers to operate 
just a finger touch controls all motions. 


Flange mounted motors ensuring perfect and 
permanent alignment. All main assemblies are 
of unit construction. 


Hour-speed gearbox allows fast or slow travel 
according to the load being handled. 


Hydro-mechanical brakes on all road wheels. 
Fully interchangeable wheels, including tyres, 
rims, brakes and hubs. These components are 


interchangeable on all four road wheels of equal 
SIZe. 


By Courtesy of CAMBRIAN WAGGON & ENG. Co. Ltd. CARDIFF 
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NATIONAL] presents 


OVEREIGN 
Class 


DIRECT REVERSING MARINE PROPULSION DIESEL ENGINES 

















Based upon the well-known F4A uni-directional 
marine propulsion range of diesel engines, National have 
developed the ** Sovereign ” class FEADM 
direct reversing range which is particularly applicable 
for use in near-water trawlers and other coastal 
craft. 

Available in normally aspirated or turbo-charged form, 
in 6, 7 & 8 cylinder sizes, the power output ranges 
from 342 b.h.p. at 300 r.p.m. to 1372 b.h.p. 

at 600 r.p.m. 
Orders for the propulsion machinery in nine 
near-water trawlers to operate from 
Aberdeen and Lowestoft are now under construction 
the first of which is shown being installed in 
M.T. ‘* Balnagask ”’. 





OWNERS: ABERDEEN NEAR WATER 
PTRAWLERS LTD 


BUILDERS: COOK WELT« 
GEMMELL LTD. BEVERLEY 


ENGINE INSTALLATION 
CHARLES D. HOLMES & CO 
HULI 


A member of Py, Hawker Siddeley Group 


THE NATIONAL GAS AND OIL ENGINE CO. LTD., ASHTON - UNDER-LYNE, LANCASHIRE 


Overseas Organisation: HAWKER SIDDELEY BRUSH INTERNATIONAL LTD., National Works, Ashton-Under-Lyne, England 


NAT 7! 
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STEAM RAISING 
FOR INDUSTRY 


PMMA AE se ee Hap 


Perici ke 2 aaa 
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-_ 
Photograph reproduced by courtesy of Mobil Oil Compar 


MOBIL OIL COMPANY LTD, CORYTON REFINERY 
3 boiler units each producing 180,000 Ibs hr. at 6/5 p.s.i. 750 F. 


International Combustion build boilers to suit the individual steam raising 
requirements of every industry. Whatever the problem, IC steam generating 
equipment ensures the best use of fuel resources. 


WATERTUBE BOILERS FOR OIL, GAS OR SOLID FUEL FIRING 


INTERNATIONAL €G@MBUSTION LIMITED 


LONDON OFFICE: NINETEEN WOBURN PLACE + WC! . TELEPHONE: TERMINUS 2833 - WORKS: DERBY ‘icy 
Member « d4tomic Power Constructions Lid ne of the five British Nuclear Ererey G ps, iB 14 
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TEGALEMIT 
MECHANICAL LUBRICATION 
FITS INTO 

YOUR PIGTURE! 


The range of Tecalemit Mechanical Lubrication systems gives the 
machine designer new freedom. No longer must every bearing be 
made accessible for hand oiling. More important still, ranning speed 
and performance can be planned in the knowledge that each bearing 
will receive correct, accurately regulated lubrication throughout 
its working life. 

For the machine user, Tecalemit Mechanical Lubrication systems 
mean machines that run better and last longer. Maintenance costs 
are slashed, and breakdowns due to seized bearings avoided. 

All of the Tecalemit Mechanical Lubrication systems are capable of 
infinite flexibility using oil or grease. They can be incorporated into 
new designs or applied to existing machines with equal success. 
The BRENTFORD is a fully automatic multi-line system with from 1 to 
20 lines, each supplied by its own independently regulated miniature 
pump. The unit can take power from the rotary or reciprocating 
motion of the machine it serves, or be supplied complete with 
electric motor. The BRENTFORD is particularly suitable for heavy 
machines running continuously at high speed. 

The TECALEMIT-BIJUR system is on the single-line principle, in which 
one central pump supplies up to 100 points. Each outlet is fitted with 
a metering valve which regulates the supply of oil to the bearing in 
accordance with its pre-determined need. The installation can be 
fully automatic, automatic with operator control, or hand operated. 
(There are also Tecalemit Mechanical Lubrication systems for use with 


soft grease.) 


To: TECALEMIT LIMITED (Sales EN) 
PLYMOUTH - DEVON 


This coupon is your oppor- 
tunity to find out how 


Tecalemit Mechanical Lub- 
Please send me full 





TECALEMIT 


The Authority on Lubrication 


rication can solve your 
lubrication problem. Fill it 
in and post it today. If you 
have a particular applica- 
tion or trouble-spot in mind, 
by all means enclose a note, 
a sketch or a drawing. You 
will be under no obligation 
whatsoever. 


information or 


Tecalemit BRENTFORD Mechanical [ 
iail 


Lubricators 


The TECALEMIT-BIJUR Single-line 

System 

All Tecalemit Mechanical Lubrication 
systems for oil and grease 








COMPANY.  .0::csserccerescssceccssescecccees 


ADR G oe vecssccecccvecccevesccccsavecescucesoces 








LIMITED (SALES EN 


l enclose details of a particular f 
lubrication problem | 


Se ee ee eet re 


ics centeennvem cnn enmn cneivsenvinininenitnilesnptedemndennitel 


TO71A 
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‘Phone Sloane 6178 and tell us 
your particular. problem 


—then judge for yourself, 


or write to: 

STEELS ENGINEERING 
INSTALLATIONS LTD., 
Home & Overseas Sales Office: 

145 Sloane Street, 
LONDON §.W.1. 


Enter No. 551 on reply card 








56 THE 


WATER 
WATER 


everywhere 


You can have a Beresford sub- 
mersible pump capable of de- 
livering one hundred thousand 
gallons an hour, or enough for 
a country cottage. There’s a 
complete range, one of which is 
sure to be ideal for your needs. 

A Beresford submer- 


sible pump works effi- 
ciently, is silent and 

reliable and made from 

non-corrosive bronze and stain- 


less’ steel with self-lubricating 
parts. We shall be happy to 
cond you leaflet PJ 310. 









Wiiieatine 
pumps 


= yp 


JAMES ay ye bo oo LTD KITTS GREEN BIRMINGHAM 33 
The Cornerc ompan Tel: STEchford 308! 
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AIRNESCO PRODUCTS 


| 
| *STROOD- ROCHESTER: KENT-ENGLAND- 
| 


This winters 


BUNKER 
TRIMMING 





















Percussion Lancing... 


%* Keeps men out of the Bunkers 


* Clears stoppages faster 
* Costs Less 




















TELEPHONE 


May ue demondliale af You, Works ? STROOD. 78310 
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Who are the vest people 


for 8Tinding 


s 
ifting Plan ts? 





C&N 
C&N 
Christy ... 
Christy and 
something 
Christy and 
Norris 


that's it eee 





























CEL 
ey ty 











BRIS TY & NORRIS, | 
xD 








DISINTEGRATORS, PULVERIZERS & LABORATORY 
MILLS including a range of mills in PHOSPHOR 
BRONZE OR STAINLESS STEEL SIFTING & MIX- 
ING MACHINES ETC, 

Complete grinding and sifting plants, designed 
and installed. 


Chelmsford * Essex * Telephone: 34]4-7 
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a DEMONSTRATION? 


IF YOU CUT, drill or grind glass, ceramics, carbide 
or any known hard material the Neven Mobile Unit 
will demonstrate the most efficient production 
methods with diamond tools. May we send this 
Demonstration Unit to your works? The 

Sales Manager would be pleased to advise you 
when the Unit will be in your area. 





IMPREGNATED DIAMOND PRODUCTS LIMITED 


OF GLOUCESTER - ENGLAND 
TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTED 





jw . . 
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Bunkers, Hoppers, storage and pressure vessels 
of all kinds in mild steel, stainless steel, 






light alloys, etc. Large or small steelwork 






of all kinds for all purposes is in the hands 






of highly qualified specialist staff. Design 






facilities are available if required, or 









we will work to your own specifications. 









Let us send you details of our capabilities. 










































BIRMINGHAM & BLACKBURN construction co. itp. 


Armoury Close, Bordesley Green, Birmingham 9 
and at George St. West, Blackburn. 
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OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5-20,000 Ibs. per sq. inch. 








Highest 
Quality 


Prompt 
Deliveries 


Send for illustrated Catalogue 


EAGLE & WRIGHTS 
(GAUGES) LTD. 


87 CARVER STREET 
BIRMINGHAM, | 


Telephone : Central 8/96 
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THE 


15 in. Cfowthorn Lath« 
on 14 ft. 9 in. bed 
swing in gap 51 in 
spindle 4; in. dia., 
length of bed 


customers’ requirements 


v of the Taper Turning 


can be supplied for 


with two saddles 
o carry the outer 
Vie: oie Cots le patere| 

jy both ends of 
WUE Da belcie obale stats 
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CROW|HORN 
HEAVY DUTY LATHES 


1959 


— 


CROWTHORN ENGINEERING COMPANY LIMITED 


Makers of High Class Machine Tools for over half a century 


REDDISH , STOCKPORT 
Phone : STOCKPORT 7271-2-3 





Cc 
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ENGLAND 
Grams: CROWTOOL, REDDISH 
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SHEET METAL WORK & ENGINEERING 


FOR “EVERY INDUSTRY 





For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 
quantity production. 


*ELECTRONICS 


Main control cabinets, instrument 
panels and boxes, receiver chassis, 
etc. 


*AUTOMOBILE 


Body panels, wings, cabs, silencers, 
petrol tanks, etc., etc. 


*AIRCRAFT 


Fuel tanks, elevators, tail planes, 
pressings, fabrications in all metals. 





Our Sheet Metal Working Plant includes : 


Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


E. G. Brown 
& Co., Ltd. 


WEST ROAD, TOTTENHAM, 
LONDON, N.17 


Telephone : TOTtenham 2257-8-9 
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the embodiment 


of this scientific age 


Forward-looking engineers are embodying Heli-Coil Screw 
Thread Inserts in their designs because competition 
demands that they use only today’s most advanced and 
successful techniques. 

The Heli-Coil method of screw thread engineering can 
improve products in almost an infinity of ways... and 
at the same time make dramatic cuts in time and labour 
costs. It is ideal for automation, the operation is 
simplicity itself, just drill, tap and install. 

The Heli-Coil Insert provides a conventional thread with 
higher loading strengths and greater resistance to wear and 
stresses — it literally armours the thread. 

The assembly obtained is anti-vibration because the Heli-Coil 
Insert allows pre-stressing. Weight and space are saved 
and the serviceability and appearance of the product 
enhanced. 

The importance of Heli-Coil Inserts to the modern designer 
is an irrefutable fact. Why not have all the information in 
front of you — data is freely available. Ask for Sales 
Leaflet APL48/ES. 
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Your newest design . . .1s 1t quite up to date ? 


*HELI-COIL 1s @ registered trade mark 


Telephone: Beverley 
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Write for more data on HELI -COIL inserts to ARMSTRONG PATENTS CO., LTD., EASTGATE, BEVERLEY, YORKSHIRE 
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eee se een em ENGINEERING CO.,LTD. 


GOVAN :GLASGOW 
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Thompson 


These joints are self-adjusting and are very well 
made from fine materials. Used extensively on 
steering connections for every class of road 
vehicle, they are also valuable in a great many 
applications in general engineering, where 
their use can often save specially-made joints 
and at the same time give an improved result 


by eliminating backlash. 


A SPECIAL-PURPOSE JOINT 
The illustration shows a |” eccentric-type self- 
adjusting joint. This forms the crank-pin and 


big-end bearing of a crank operating the cutter 


AUTOMOTIVE PRODUCTS COMPANY 
LEAMINGTON SPA, WARWICKSHIRE 





SELF-ADJUSTING BALL-JOINTS 


bar of a mower, at many hundreds 









of strokes a minute. 
We can produce joints of this and 


other types to suit customers’ 


special requirements. 


ONE OF THE 

AUTOMOTIVE 
PRODUCTS 
GROUP 


LTD 














Whatever your transmission problems we design gears 


for any power—any speed. 


More than 50 years of specialised experience 


at your service. 


THE POWER PLANT COMPANY LIMITED 


WEST ORAYTON, MIDDLESEX TEL: WEST DRAYTON 2626 (4 lines) GRAMS: ROC. WEST DRAYTON 
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When Replacing Obsolete STEAM BOILERS 
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FRASER 


BOILER 













Unsurpassed for efficiency and versatility, the 
Fraser Boiler has the distinctive merit that it 
incorporates a large brick-lined smoke consuming 
combustion chamber, thus complying with the 
requirements of the Clean Air Act. 


Write for illustrated literature 


FRASER & FRASER LTD. 


Bromley-by-Bow, London, €E.3. 
ADVance 3266 (4 lines) 


Pressure, Easphone, London. 


Telephone : 
Telegrams : 








eae 
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WELDING CO. 


RICHMOND 


Fabrications Large and Small. 
Stainless Steel. Copper and 
Aluminium Welded by the 
Argon Arc or the Argonaut 
Process. Engineering. 
Tel ; BRADFORD 25405 
emmcmeemas Established 1929 auammeme 
Enter No. 622 on reply card 








STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 

{ SPECIALITIES 


Pit Headgear, Pumping Stations, 
ower Stations. 


RRR Snr 
and Riveted Work 
of all descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4. 
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SCOTTISH 





These Type B facing and boring machines are designed to meet the growing 
demand for a simple yet robust machine with plenty of power for removing metal. 
Many users who find their own work growing increasingly specialised no longer 
need the great variety of features by which general purpose machines are made as 


versatile as possible. Type B machines are available with several different gear- 
boxes, feed boxes, etc., so that the total outlay can be confined to the features 
which are actually required. Two basic sizes are available for facing up to 30’ 
diameter and 48" diameter. Write for a descriptive booklet. 


Machine Tool Corporation 


Limited 
17, Lynedoch Crescent, Glasgow, C.3. voveras 65869 


58, Victoria Street, London, $.W.1. VICTORIA 2106 
256, Moseley Road, Birmingham, 12 CALTHORPE 2541 
The Building Centre, Brunswick Terrace, Leeds, 2. LEEDS 25250 
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Special 
Alloy 
Steel 
BILLETS 


BARS 








ALLOY STEELMAKERS . FORGEMASTERS . STEEL FOUNDERS . HEAVY ENGINEERS 


¥ WO3:. ak fe. & JOHN BROWN OMIT ei ’ SHEPFIELO 7 ENGLAND 
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Chart-Checked PLATE-ROLLING | 


¥ 






y 


’ 







TAN KS any shape 






- 
for accurate 
estimating and 
exact operation 





BRONX Plate Bending Rolls are supplied with a 
capacity chart from which you can readily determine 
the complete range of widths and thicknesses and 
minimum diameters the machine will roll 

A wide range of massively built Bronx Plate Bending 


Rolls gives consistent accuracy with thinnest to thickest 
steel plates up to 25 ft. in width, and standard machines PLATE 
cope perfectly with conical work. Catalogue on request 


BRONX ENGINEERING Co. LTD., | BENDING 


LYE, WORCESTERSHIRE. TELEPHONE: LYE 2307 & 2308 7 ROLLS 











Enter No. 641 on reply card 





electrically 


welde 









TANKS 





...and 
mild steel 
weldments and structures 


Markland Scowcroft 


LTD 


BROMLEY CROSS, Near BOLTON. Phone EAGIEY 600 (5 lines) 
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| CEETEEND) of eves 


The illustration shows a 40 kW Air Heater and 








Control Panel. The heater works at a temperature 
of 1,000°F at a pressure of 40 p.s.i. The terminal box 
is well away from the heat zone so that the tem- 
perature of the external connections is kept within 
safe limits. The high temperature necessitated a 


stainless steel construction. 


These heaters are made in a variety of sizes designed 


to meet customers’ particular requirements. 


Please send us your enquiries. 





HEATRAE LIMITED - NORWICH 


Telegrams : HEATRAE - NORWICH Telephone : NORWICH 25131 (Private Exchange) 


Manufacturers of Electric Water Heaters, Oil Heaters, Immersion Heaters, Urns, Towel Rails, Airing 
Cupboard Heaters, Electric Fires, Flameproof Heating Apparatus, Food Trolleys, Warming Plates, 
Air Heaters. Specialists in Steam Heated Oil Heaters and Calorifiers for Shipboard. 
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CONDENSATE PUMPS 








Three Stage Condensate 






Extraction Pump. Duty 






800 G.P.M. to Total 





Head of 230 ft. 


THE MIRRLEES WATSON COMPANY LTD 
45 Scotland Street, Glasgow, C.5 
Telephone: South 2701/4 
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HEAVY STEEL PLATE 
MANIPULATION 
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COLD—AND IN A VERTICAL POSITION 





HUGH SMITH 


Direct-acting 
Plate Bending Presses 


offer distinct advantages in cost, 
convenience in operation, speed 
and efficiency. 


BENDS PLATES UP TO 3" THICK 


This machine is of relatively low capital cost but has a perfor- 
mance much superior to conventional types of plate bending 
rolls, and is also dual purpose in that it will both bend and flange 
even the heaviest plates used in boilermaking and general 
fabrication. The powerful direct-acting rams can be brought to 





bear close to the plate edge, which eliminates pre-setting. 


We will be pleased to provide technical information and 


performance figures. 


HUGH SMITH & CO. (POSSIL) LTD., 


Hamiltonhill Road, Glasgow, N.2. 
POSSIL 8201-2-3 “POSSIL, GLASGOW” 
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AIR CLEANSING... 


THE TORNADO WAY TAKE 


Mr. Manufacturer please do not allow your employees to 


work in conditions where air pollution exists. 
Dirt costs time and money! 

CAKE 
FOR 








* NEWPORT 64845 







For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the :— 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR ? 


| if so please phone at once and allow us to quote. 
Fully trained personnel are at your disposal. 


BARNET METAL CO. LTD. 


Elektron House, Brookhill Road, New Barnet, Herts. 
Telephone: BARnet 3901/5187. 


+ MON 











' NEWPORT 
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STEEL MEEHANITE 
uP TO TWO TONS UP TO EIGHT TONS 


The word MEEHANITE is a Registered Trade Mark 


* BAKER &2. COMPANY LTD 
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with 

















24in. DOUBLE HEAD BOLT SCREWING MACHINE 


Designed for really high output the HEAP’S Automatic 24in. Bolt Screwing Machines will cut either right- or left- 
hand threads (or both at the same time). 


The machine is fitted with our patent TANGENTIAL Die Heads, which open automatically when any predetermined 
length has been threaded. Capacity: Bolts up to 24in. dia, pipes up to 2in. dia., parallel or taper. 


JOSHUA HEAP & C°L® 


Eater No. 674 on reply card 
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A low-cost 
expendable frame 


fitted with a large area of 
unique filtering medium, 


The synthetic fibrous medium is impregnated with a newly 
developed adhesive which adds to its efficiency and effective 
life. Unaffected by moisture, non-cracking, and free from fibre 
migration, the medium is supplied in flame-resistant form. It is 
pleated to present the greatest possible filter surface in the most 


compact space. 


Wad backed by 
ae = all the resources 


of Vokes laboratories, 


Vokes is an entirely British company and therefore tests its 
filters to British standards. All Vokes air filters are tested to 
BSS 2831 in their well-equipped laboratories, where research 
into new filter materials is continuously carried on. 








make up Vokes new 


Stper-Vee hir Filter 


TESTED TO SPEC: BS 283! 


TRAdts IY SaNe 


100: 


| Weewd wee Gawen 


Vokes Super-Vee Air Filter with its sustained efficiency 
under severe industrial pollution and smog conditions is the 
best low cost, long life, expendable air filter for paint finish- 


» AINIIDI442 


ing plant, chemical laboratories, textile plant, distilleries, 
nuciear power plant and most heating and ventilating 
applications. IT IS FULLY INTERCHANGEABLE 
WITH OTHER SIMILAR PANELS. Comprehensive 
testing to BSS 2831 showed that the dust-holding capacity 


ioe eno k 





























for a given rise in pressure loss, with no drop in efficiency, 





exceeds that of any other filter panel of this class. Size for 
size with similar filters the Super-Vee offers up to 25 
greater capacity thereby considerably reducing the number 








(2°M SMI) “SSO1 3UNSS3ud 








TESTED TO BSS 2831 


* Registered Trade Name 
WORLD WIDE PATENTS PENDING 


VOKES LTD - HENLEY PARK - GUILDFORD - SURREY 


Telephones: Guildford 62861 (6 lines) Telegrams: Vokesacess, Guildford, Telex Telex: 13-535 Vokesacess, Gfd 
Represented throughout the world 





3 


of panels needed for any particular application, allowing a oo 2 
more compact installation and lower maintenance costs. DUST LOAD ON FILTER (GRMS.) 


V503 
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Teddington Industrial Equipment — pioneers 


AN 
ECONOMIC 
NECESSITY 


in the field—are the only manufacturers 
offering a complete range of equipment for the 
control and protection of Engine Compressors 
Turbines and other kinds of rotary and 
reciprocating machinery coupled with an 


Application Engineering Service embracing design 


of specialised equipment and. After Sales Service. 


Hy feil, [aalete) mai (e) iar.-aa -1 (ekg emg le), | 


MARINE - RAIL TRACTION - STATIONARY POWER PLANT 
GENERATORS - DIESELS - COMPRESSORS 





New 

in the 
Teddington 
Range 





in. HATE 
ZV Multi-Purpose Sensing Unit incorporating up 

to three protection switches (Temperature or 
Pressure in any combination). Send for our fully 
illustrated brochure E.P.100. 





Designed and manufactured by Teddington, Automatic Control and Protection console 
for Oil Pumping Station Iraq Petroleum Co. using National Gas and Oil Gasifiers 


TEDDINGTON INDUSTRIAL EQUIPMENT LIMITED 
Sunbury-on-Thames - Middlesex 


Telephone : Sunbury-on-Thames 600. Grams & Cables: Teddequip, 
Sunbury-on-Thames, Telex. Telex: 2-2742 Teddcontsnbrv. 
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GILENFIIEL 
VALVES 


for Industrial 
Works 
































Courtesy : The General Electric Co. Ltd., of England. 


In almost every industry, the flow of liquids 
of one kind or another has to be controlled 
by valves; and in countless cases this is 
accomplished with efficiency and reliability 
by Glenfield Valves. 

The above illustration shows hand and 
electrically operated sluice valves and tilting- 
disk check valves, supplied through The 
Mirrlees Watson Company Ltd., to the 
requirements of the main contractor, The 
General Electric Company Limited, installed 
in the circulating water pump bay of the 
industrial power station at the vast new 
Ravenscraig works of Colvilles Ltd., Scotland’s 
major producers of iron and steel. 





ate | = | ened \ A = = 
[GLENFIELD _& KENNEDY. LIMITED. KILMARNOCK ] 


Head Office & Works: KILMARNOCK, SCOTLAND 
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_ BACKED BY A QUARTER OF A CENTURY OF 
LOCKHEED HIGH-PRECISION HYDRAULICS 


LOCKHEED 


Air-loaded, piston separator type 


HYDRAULIC 
ACCUMULATORS 


A range of accumulators is now available suitable for working 
pressures up to 3,000 p.s.i. and with swept volumes of 105 to 2000 cu. 
ins. (*38 to 7°21 gallons). 


The cylinders are honed and hard chromed to a very high finish. 
The floating pistons have special fabric-faced synthetic rubber seals, 
ensuring long life. |§ The end plugs have synthetic rubber seals and 
are held against the internal pressure by screwed end caps. Internal 


filters are fitted as standard. 


These units may be used in conjunction with an auxiliary gas 
compression bottle to increase the capacity, or to reduce the pressure 


differential between full and discharged condition. 


We shall be pleased to quote you for accumulators or the many other 
units in our range of hydraulic equipment ; alternatively we are 
always at your service to engineer, supply and install complete 


hydraulic systems to meet your requirements. 











REGD TRADE MARK 


INDUSTRIAL HYDRAULICS 
LOCKHEED PRECISION PRODUCTS LIMITED 


INDUSTRIAL HYDRAULICS DIVISION 
SHAW ROAD, SPEKE, LIVERPOOL 24 Telephone: HUNTS CROSS 2/21 Telex 62394 


THERE ARE INDUSTRIAL HYDRAULICS SALES ENGINEERS AT YOUR SERVICE ALSO AT 


Brock House, Langham Street, Tachbrook Road, 144 St. Vincent Street 
London, W.1. Leamington Spa. Glasgow, C.2. 
Langham 2527 Leamington 2700 Central 0291 


> COMPLETE INSTALLATIONS @amaa@ OR INDIVIDUAL UNITS 


Enter No, 711 on reply card 






























































































































2 
PN | ’ 
a ¢ t 
pe 5 tt Lf +? pone : E 
* ” ree, ; = 2 ce} » 
oO 7 ol her, j ; ry = ® o E = 
= { f 4 4 2 2 5 S : 
ai go - Q, ~ | _ od v a e 
H ; 44.4 > ~ om 3 = 3 ~ 3 = 
; Pe j j kat 4 : 
3) H j jee 3 Ss = =} ro) mn — ~ & ry a 
me ; ; petted fie s _ ~ ~ a e - Nn 
O ; j § lw . — SC = 3 & & ~ 
i | j wes wee Pra cond O0 a ~ ond ® oD - 6 
i 4 nvesrilcniyasy! . = BF 6S =o c— ° a S 
| r y A [aa “= ne md — ~ a SS 
7 ~~ > © & a Qa Z. 
- Y 3s 6 S&S > 8 oD a 
ay y, = g s = 
Stee, Wy = mM G2 . ~ 
; \ "a, : V4 wanasenen a 2 fb . 2) @) se e = 
\\ ree, / -_ = U ® : Nd 4 n 2 MS) ” ~ 
eG o @ f£ are gs & g W ' = 
$3 % = : 2 
} ie EERE ga Sa 8 zt 
| -seacass ge a _ 
ro) 3 =~ 
j i &£&os e@$ tuagss 3 .- 2 
i} & i sessceaes § & S o I 
H H | aa > sé 2 GS & = GF a 
~ 4% ¢ H ~ — vs + 6 7] dh As 5 o = 9 
: Z ~ he - Fs Ss ¢ ; = q a sf et 
H Hi ‘e weg 7] ® = a & o a 2 
i 0 \ fy % = ® 4 — & Oo ow o~ - >) 
j it. H - “16% Meneses *-eresrrsanayy q o 2 + ££ & x 2 oO ~ 
if H sy ‘-evcccarnnanme eesti ~ a. salad op a a 8) a p<) c 3 
i .. f= eteetetonrerar etl taany of aw a SG eee Slee r 
: pate 7 a >Ooaeeingé 8a 8 g “ 
; > Sa eBPsBSsSeeEER GS 8 
ty . = ® ® ‘st > n ; © Oo 
ee ¥ s 6 > & 8g Q8 oo & : 
Fee a ra2uswVt5o2s8 & rw 
, off ™ 4 “hy ee a olUmhUmB Ul we q = 9 Fr 
44s Fin, fy i iy Vn ae = Tt 28 8 23 3° = = 
‘ 2. Se At i; maewt T= Ss ee ft F : 
ze annneette 7 Bit a — 2 a ~ OQ g ae < 0 v 
aa yt fy — & & ® xg n 2 : S 
set lt” AG —~ = g © & PR eo & > = 
- H i > a GH S gq = 4 Fa as w 
@ . cS ra 
aa % 2 S$ ese st % = Wow 
272 » § e 2a 2 38 uw of 
S) x +} r 
= ams eae Gn & A Z 0 
~ r 
Wi I 5 
Ww) WS errr, areas res tears 
et , Wc 
Ww ‘ W Q 
Z " pi 
i Ww w 
—_ 4 : 
: ~ 
< @ 
5 
- Wi ee 
q ) 
a ae Z 
—_ “4 4 : 
Alt p< _ 
fase i». & ~~ o 
te weal f ang Ss 0 
i & ; 3 
~ i : 4 
~ _— ed e 
2 § eee ; ormmeticmaaal - 
> = pS -eeannannoat : ¢ 
= = gg | mmm a 0 
S 3° ' 3 
vo mp j f f 
== enon { ; Z 
it Z 
¥Ee < ipa ee |hC eeeee ro 
_ eee | as Eee | a r 
S20 de. i i = > ou 
; an ' “2 : 
= A EE 2 . 3 
S85 as Se 
ees a | =a a= < 
‘+i nd Fel 4 <3 ~ 9 
Ess pomemestins 3° 0 
Q22 . > Y 4 
2s 4 u 
= > ~ < W Ww 
~ > Sy a 
cvs =F 
nF: s= O » 
= = 
2s = = a q 
Fé ¥ 
6& ” 
+ 
e ° 
== > 
Eg > 0 
~ S 
1s Xx 
oO “x < 
¢ = 
—- I 





THE ENGINEER 


HH: 
esse: 

HEHE iuiisssssssssasssesss 

eccacssesesccesscesccescs: 


etc c ste scessscccsccscceccsnsceceescosece 
sss ssrsss. seeeee. 
sees. +4 


Double Acting Hydraulic Rams 
with special end fittings 











Series Group Cen- P 

trol Valve Type 872. is , j 
Up to 25 g.p.m. at - ; Keg a ~ Rotary Swash Plate 

2, Ib./p.s.i, Posie - Pump with 4, 6, 8 
tive Control. Spring ™ and 10 plungers 

return to levers. 

Master and auxiliary 

relief valves incor- 

porated 


Single and Double Acting 
Hand Pumps 





For almost forty years Spenborough have been in the forefront of the 
design, development and manufacture of hydraulic mechanisms. Our 
long experience in producing Rams, Pumps and Valves is freely 
available to all users of Hydraulic Systems and enquiries are 
invited for precision-built equipment of the highest efficiency. 


SPENBOROUGH ENGINEERING CO. LTD. 


HECKMONDWIKE, YORKS. 
Phone: Heckmondwike 924 5 Grams: UNION 
London & S.E. Counties: B. B. SALES LTD., 88 CLAPHAM RD., 
LONDON, S.W.9 Phone and Grams: Reliance 2512 
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Landmarks of Today 








Architects : Scherrer & Hicks, 
F F.R.1.B.A., London, W.1. 
Consulting Engineers : 


s, Eee 








& Partner les, Lancs. 

















This fine new canteen, 
welfare, laboratory 








and administration block 








for the Ashburton Chemical 
Works Ltd., Trafford 
Park, is based on 

































steelwork fabricated and 
erected by 


=< 





Constructional iidieines 







Registered Office and Works : Telephone : TRAfford Park 2341 (10 lines) 


OCEAN IRONWORKS * TRAFFORD PARK * MANCHESTER 17 


London Office : 68 Victoria Street, S.W.1. Telephone : ViICtoria 1331/2 * Technical Offices at Birmingham and Nottingham. 










dm WD 85 
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HAMMERED OR 
HYDRAULIC PRESSED 














eT ee 
IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 


* 


MADE TO MEASURE 
OR OFF THE PEG 





THE INCE FORGE CO. LTD. 
WIGAN PARKS FORGE LTD. 


PROPRIETORS 
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You can nearly always find a screw in the vast 
Unbrako range calculated to do just what 
you want better than any other screw. 


But modern developments sometimes call for 


So, standard or special, you can always safely 
specify Unbrako, the people who offer the most 
comprehensive specialised screw service in the 
world. 

To be on the safe side, better get in touch with 


COMPLETE PLANT 
for 


special screws not even standard to Unbrako. 













Unbrako over any fastener question. Remember 
what they say — Unbrako screws cost less than 


Waste Recovery 


trouble. and 


When that happens our highly trained team of 
fastener-minded experts really get enthusiastic, 
responding to the challenge. They like to 
co-operate with you at the blueprint stage for 
preference, helping to design the perfect screw 
for the job, or they will simply make the screw 
to your specification, just about as well as a 
screw can be made. 


There are two Unbrako lists you should have in 
your library, and a postcard or telephone call 


will bring them by return. They form a detailed Effluent Treatment 


and comprehensive guide to the whole Unbrako 
range, standard and non-standard, and no pro- — 
gressive firm should be without them. _ la 


= NORRIS BROS. LTD. = 


53 VICTORIA STREET, S.W.1 
Tel: Abbey 6132 


DESIGNERS AND SUPPLIERS 

















Unbrako screws cost less than trouble 





| BRAKO OF ALL PROCESS PLANT 


UNBRAKO SOCKET SCREW COMPANY L MITED * COVENTRY 
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Pumps, 
Accumulators, 
Riveters, Presses for 
Flanging, Bending 
and Straightening, 
Deep Pressing, 
Lead Pipe Extrusion, 
Baling Steel Scrap, 
Wool, Cotton, 


CE & O ELLAND ROAD, " 
* LEEDS Il wer + ch ; 
(Leeds \L td, Telephone: LEEDS T5305 9, Onan Vieie sec. HYDRAULIC HINGED RIVETER 


Teleplone CITy 7546 1-6’ to 3-0" Gap. 2 te 30 tons power. 
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ag ert, 


ackaged switchgear 


provides the modern 
answer in Trinidad 































abo he t char 
UFI tch j r 
below: a 7-panel duplicate busbar, 
air maeenee switchboard for 14kV, his, 
| OOOMVA, service, with motor wound 
ring — mechanism, supplied t Hy 
The - ity Commission, Port of Spain, e 
Tris — 
mage . or packaged switchgear ” 


Type UEI metalclad, package switchgear, for 33kV outdoor service, has many 
attractive features which include:- remarkably small s space requirements - the very 
minimum of preparatory site work; speedy and s simple erection and ins naliaion: 
‘in situ’ inspection unaffected by weather conditions, and competitive initial cost. 
This air-insulated unit, either single or duplicate bus ber, has been fully tested and —~ 





certified and complies in every respect with BS116:1952 J 
Ratings; 33kV up to | OOOMVA and currents up to 2 Or OA 
Write for further details. 





SOUTH WALES SWITCHGEAR LIMITED 


BLACKWOC MOUTHSHIRE 


SWITCHGEAR ‘ SWITCHFUSEGEAR . TRANSFORMERS ; CONTROL BOARDS 





SW2(a) 
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EVERYTHING IN SHEET METAL WORK 
GENERAL ENGINEERING 





























Consult 


V.W.e 
LTD. 
“4 O 


FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 





























A.D. and A.R.B. 


Se gg a approved 
Vv cO., LTD. 














Radspray Works, High Street, Stratford, London, E.15 Tel: MARyland 676! (6 lines) 














Also at: ‘EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472! 
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‘To a chap like me -— 
and I'm proud of my work—my pencil’s 


my living. 
The pencils | use have to stand up to fast 
hard work, their grading's got to 
be absolutely spot on — not almost 
or nearly but bang on the dot every 
time. 
The leads must hold their points 
and flow smoothly throughout a long line — 
no crumbling or ‘clinkers' mark you! — 
and if | erase a line it must go cleanly — 
there's no ‘furrow’ left in my paper 
so you won't find ghost lines in prints 
rnade off my drawings. As a matter of 
fact you can tell from a print when it is 
my drawing —the print's always first class”’. 


‘*What pencils do | use?” 


‘Venus drawing pencils of course, the ones 
with the crackle finish ! — how else 
do you think | keep my high standard?” 


DAA ify 

* 'ENUS 
v 

Way 


DRAWING 
PENCILS 


% VENUS Drawing Pencils are made in 17 accurate 
grades from 9H to 6B. 


THE VENUS PENCIL CO., LTD., LOWER CLAPTON ROAD, LONDON, 
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Sole British Agents: 


Rossendale Chain & Block 
Co. Ltd., 


Haslingden, Lancs., 
Rossendale 1754 





SWF, 
17 Baierbrunner Strasse, Munich 25, 
Bavaria, Federal Republic of Germany. 
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says Will the Welder 





nN. 
‘It's strongerjthan original cast iron!” 





Process 101 is the new method of jointing ? —— a oe oe ewe owe ae ~— 
cast iron by low-temperature bronze- To: 
welding—and it produces joints far and | Suffolk tron Foundry (1920) Ltd., | 
away superior to any other method By 
means of the new Sifbronze ror rod and Stowmarket, Suffolk. 
the new Sifbronze ror Flux, the old Please send me Process 101 Leaflet 
sluggishness of flow across the joint face | and a free sample of 101 Rods. — | 
has been completely eliminated. Result 
is a far greater degree of “ penetration ” of | NAME | 
bronze into the parent metal and “ peel- | 
ing” of joints is now a thing of the past. ADDRESS | 
A Process 101 weld is definitely stronger | | 
than the original cast iron ! { 

If you fill in the coupon: w l se l 
yee pit details and Ay ~ o-4 -saetiaany L cum Gunna cee Gene Seeatn ‘tiie tnt on es 
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Pusher Tug GONGOLA and train of 8 barges 


Constructed by YARROW to the order of the United Africa Company 


for services on the Niger and Benue Rivers, West Africa. 


Loaded displacement 4,650 tons. Overall length 630 feet. 


YARROW & COMPANY LIMITED: SCOTSTOUN : 





TURBO ROTORS 


EMULSIFYING CAGE 


Boulton 


CONTINUOUS 
PIPE LINE MIXER 


GLASGOW W4 


YARROW 
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Mixing and blending equipment 
fA In common with most industries mixing and 
Se 


blending in recent years has seen steady 
advance in technical design. Equipment has 
a reached a high degree of specialisation and 
efficiency with a wide range of specifications to 
suit different processes. With these facts in mind, 
Wm. Boulton Ltd., offer this booklet as a 
comprehensive guide to engin- 
: eers and executives faced with 
; the problem of selecting plant. 


Send for this free booklet. 








Instead of mixing large volumes of liquids in a vessel, with consequently high power consumption, 
it is now possible to mix continuously IN THE PIPELINE with the Thrumix Continuous Mixer. 


_ Advantages: @ IMMEDIATE MIXING @ EASE OF INSTALLATION @ NEGLIGIBLE MAINTENANCE @ POWER ECONOMY 


Two of more 
Liquids contin- 
uously mixed 
This arrange- 
ment is used 
where ‘Washing’ 
of a liquor is 
necessary with 
subsequent 
settling 





Hin, 


=) 


| 
POWDER 5 | 
IN - 
{}— 
Hi ii 
Ww 


Liquid/Powder 
continuously 
mixed or dissol- 
ved. Vibrator 
powder feeder 
is a useful means 
of adding 
powder. 


FILTER PRESSES GYRATORY Sc RSENS 


For full details of 
The THRUMIX 
send for booklet 


mic 


~ WILLIAM BOULTON LIMITED 


PROVIDENCE ENGINEERING WORKS, BURSLEM, STOKE-ON-TRENT. 
Tel: STOKE-ON-TRENT 88661 (6 lines). Grams: ‘BOULTON BURSLEM 
WB 534 
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HAWKER SIDDELEY BRUSH TURBINES LID. 


are pleased to announce that the 

















NEW TURBINE FACTORY 

















al HUCCLECOTE, GLOUCESTER 


has now commenced manufacture of the following products 


STEAM TURBINES 
GAS EXPANSION TURBINES FOR USE WITH FREE PISTON GASIFYERS 
GAS COMBUSTION TURBINES 
TURBOCHARGERS FOR DIESEL ENGINES 


Literature for these products is available on request 


Many of our customers will already have received notification of this 
new factory and will be aware that those turbo-type products previ- 
ously manufactured by Brush Electrical Engineering Co. Ltd. at 
Loughborough are now being made in a factory specially laid out for 
turbo-type machines. Thus, the cumulative experience of over 50 
years of turbine building is now concentrated in a modern factory 
equipped with up-to-date research and development facilities. 


Specialist engineers are available to render any assistance in the 
matter of selection, installation and maintenance of our products. 


Service, Spares and Repairs 


We would emphasize that this new Company will continue to provide 
those services hitherto provided by Brush Electrical Engineering Co. Ltd. 


at Loughborough. 


Co > 
HAWKER SIDDELEY ja SB BRUSH TURBINES LTD. 
HUCCLECOTE, GLOUCESTER Kaa TELEPHONE: GLOUCESTER 67031 
“Sas > 
TELEGRAMS: TURBINES, GLOUCESTER. TELEX 


A Member of the aes 4 Hawker Siddeley Group 
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nly aK 


= can offer such a 
“ wide selection of 


a British made bearings 


Taper roller bearings to both inch and metric 
dimensions, form part of the unique range of 
ball and roller bearings manufactured by 
The Skefko Ball Bearing Co. Ltd. 

In taper roller bearings the rollers 
run smoothly and freely under load, all skewing 
and skidding being eliminated. Many important 
improvements in roller bearing design have been 
pioneered by the world-wide ©: Organisa- 
tion, and in this country The Skefko Ball Bearing 
Co. Ltd., as the only British manufacturer of all 
four basic bearing types—the ball, cylindrical 
roller, taper roller and spherical roller—can 
offer completely unbiassed advice on all your 
bearing problems. 






















a | 





A straddle-mounted bevel pinion for a commercial 
vehicle incorporating two taper roller 
bearings and one cylindrical roller bearing 
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THE SKEFKO BALL BEARING COMPANY LIMITED « LUTON - BEDS 
THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES : 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 


Gi7 
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SOCIALISM OUT-OF-DATE ? 

Fortunately, we put no money on our guess in last 
week’s issue that the result of the general election would 
approximate to stalemate. In fact, the real result must 
have given the leaders of the Labour Party a severe 
shock. For the proposals that party put before the 
country were much more specific than those put by the 
Conservatives. Yet they were decisively rejected by that 
part of the electorate which is not set in its ways and can, 
therefore, be won over to support one party or another. 
What was wrong with those proposals in the eyes of the 
electorate ? What has so often been wrong with the 
socialist proposals that only once in the last thirty years 
has the party been returned to power with a real working 
majority ? At almost every election, we suggest, the 
party has included in its programme certain proposals 
which were likely to damn its chances. For, if the Labour 
Party is to attain power it must attract to vote for it a 
proportion of people who are at least comfortably off, 
just as the Conservatives have to and do attract a propor- 
tion of orking men and women to vote for them. But 
people who are comfortably off like to own their own 
houses and have no desire to see them municipalised ; and 
they like to invest a little capital—no more perhaps than 
a few hundreds of pounds—in a way that may yield a 
return in increased capital value. Consequently, they are 
critical of proposals such as the pre-war capital levy and 
the capital gains tax which smack of envy, malice and a 
class war. Moreover, middle of the road pecple are of 
moderate temper. They are likely to think that proposals 
for the renationalisation of the iron and steel industry 
and road and rail transport smack of pique. Dare we 
now hope that all these proposals are dead ? Another 
nteresting sidelight on the election is that socialist 
promises to expend a great deal of money for the benefit 
of a variety of people seem to have cut very little ice. 
We doubt whether the electorate was put off by the 
suggestion of bribery in those promises. Much more 
probably it was frightened of a recurrence of inflation and 
voted for the party which seemed more likely to keep 
prices stable. Interestingly, in relation to pending infla- 
tionary wage claims, so must a substantial number of 
members of trade unions or their wives ! 

Paradoxically, the Labour Party to-day, the party of 
the left, must seem to an unprejudiced observer more 
conservative than the Conservatives ! For it hangs on to 
proposals which might possibly have been put into effect 
with advantage fifty or so years ago but which have little 
relevance to the situation to-day. At the start of the 
present century, for instance, it is conceivable that 
nationalisation might have proved an excellent expedient 
to prevent industries and firms exploiting their workers. 
To-day the unions are amply powerful to prevent any such 
thing, even should any industry think it worth while to 
try. Asa means of controlling an industry for the benefit 
of the community, nationalisation has, in fact, not proved 
very effective. Again, the Labour idea that the Govern- 





ment is able to distinguish between what is an essential 
and what is not an essential, as, for example, in its pro- 
posals about purchase tax, and the selective encourage- 
ment of industrial investment, harks back to the days 
when the poor really were poor, really were underfed, 
underclothed and wretchedly housed. To-day, when 
effectively no one goes short of food or adequate clothing 
and all parties are concerned to press on with slum 
clearance and the building of new houses, it verges on the 
impossible to draw any rational line between essentials 
and luxuries, for the very simple reason that the industry 
this journal represents is so much enriching us all. Things 
which a decade ago might have been termed luxuries have 
since come to be regarded as necessities. It is not, for 
example, rich men, particularly, who buy themselves 
television sets and washing machines! And the manu- 
facturers of motor-cars are obviously aiming with certain 
models at a mass market. 

Three successively more definite defeats at the polls 
must certainly lead to a great deal of fresh thinking by the 
leaders of the Labour Party. Dare we hope, too, that it 
will lead to some fresh thinking amongst trade union 
leaders ? For certainly unofficial strikes and demarcation 
disputes, not to write of militant methods of demanding 
higher rates of pay and shorter hours of work, have 
harmed the prospects of the Labour Party at the polls, 
despite the fact that that party, more than the Conserva- 
tives, has been keen to see the industrial output of the 
country rising rapidly. A developing tendency over the 
next few years for trade union representatives to collabo- 
rate with managements in anything likely to raise pro- 
ductivity, that is in raising the national output rather than 
in disputing as to precisely how the benefits should be 
shared, might have marked consequences not only upon 
thinking within the Labour Party but upon the result at 
the next general election. 


EARNINGS OF ENGINEERS 

We congratulate the Engineers’ Guild upon its initiative 
in publishing the results of a survey of engineers’ earnings. 
Elsewhere we give details of the way in which the survey 
was carried out and of its results. It can be accepted, 
we think, that the sample upon which the analysis was 
based was large enough to yield a dependable and accurate 
result. The Guild has provided facts where before there 
was only conjecture or estimate. Moreover though the 
facts apply only to the financial year 1955-56 we do 
not think there has been much change in the real picture 
since then. Under the conditions ruling in 1955-56 
half the young men just qualified for corporate member- 
ship of one of the three Institutions of Civil, Mechanical, 
or Electrical Engineers had salaries not exceeding £1000 
a year ; and half of all engineers of fifty-seven years of 
age had attained to a salary level not exceeding £1700 a 
year. It is pointed out by the Guild that a U.S. survey 
applying to engineer’s incomes in 1956 shows that half 
the professional engineers in the U.S. earned more than 
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£2250 at the age of twenty-five and as much as £2600 a 
year nine years after graduation or at the age of about 
thirty. 

Since 1957 the Guild has publicly supported the idea 
that the real earnings of professional engineers are 
inadequate in relation to the cost of their training and 
to the heavy responsibilities they undertake ; and that 
that is particularly true of older engineers whose standards 
of remuneration set the career prospects for new entrants 
to the profession. The Guild now suggests, according 
to an article appearing in its October journal, that the 
facts disclosed by the survey “ amply bear out ”’ its case. 
Since we hold much the same ideas about engineers’ 
salaries as the Guild, we heartily wish we thought they 
did. In reality, however, the facts revealed by the survey, 
taken by themselves, seem to have little significance in 
that connection. It is very useful to have the facts ; but 
a good deal more information is needed before anything 
approaching a proof of the Guild’s contention can be 
reached. Comparison with American earnings is not 
really very helpful. It is vitiated partly by the differing 
costs of living in the two countries, partly by differing 
national conceptions of what constitutes a high standard 
of living, and partly by the difference in the general level 
of wealth in the two countries which necessarily influences 
standards of remuneration. In a purely material sense, 
of course, the American engineer is much better off. 
But before drawing any conclusions one would like to 
know how American engineers’ salaries compare with, 
say, the earnings of skilled workers ; and whether that 
ratio may not be just as high in this country. Addition- 
ally one would like to know how the earnings of engineers 
in this country compare with the earnings of men in 
other professions. How, for example, do doctors, 
architects, lawyers and accountants fare ? Judged by 
the salaries they earn, are engineers in this country ranked 
against other professions as highly as in others ? 


COUNTY OF LONDON DEVELOPMENT PLAN 
Under the Town and Country Planning Act each 
local planning authority is required at least once in every 
five years to carry out a fresh survey and submit its 
results to the Minister. Last Wednesday the first stage 
in such a process began for the London County Council 
when its Town Planning Committee reported the con- 
clusions of a survey it has made of the Plan first worked 
out in 1951 and first approved by the Minister on March 7, 
1955. Its Report makes quite absorbing reading for 
anyone interested in the future development of London 
or, for that matter, any other large city. Amongst matters 
discussed are some of special interest to engineers. To 
quote from the report, “ The road proposals in the 
Development Plan were based on an ultimate road plan 
comprising important radials, an inner circular route 
and inner and outer cross routes. The programme of 
works contained in the early years of the Plan concen- 
trated on improving some of the major inter-sections 
where congestion is greatest and removing bottlenecks, 
mainly on the inner circular route and the intersecting 
cross routes ; all these improvements will contribute to 
the achievement of the ultimate plan. The Committee 
on London Roads which reported in July, 1959... 
considered that these principles are sound to-day and 
in the light of present knowledge should be adopted in 
preference to concentrating on a much smaller number of 
schemes of greater magnitude....” It is an interesting 
reflection on that conclusion that something very like 
the same principle was held to be sound before the war 
for trunk roads. We ourselves, amongst others, argued 
that in this country special motor roads were unnecessary 





and that piecemeal improvement as and when it became 
desirable would be cheaper and as satisfactory. By 
contrast, to-day the case for the building of motorways 
can hardly be regarded as still open to challenge. The 
case for the building of urban motorways will, we think, 
soon become unchallengeable, too. We are, therefore, 
glad to note that the Committee, notwithstanding the 
foregoing, has called for studies to be made of a number 
of plans for motorways and hopes to consider the results 
at its next review of the Plan. Better late than never ! 

Two other subjects relating to transport find a place 
in the Report. It remains clear from the Report, unfor- 
tunately, that the difference of opinion between the 
Council and the Government as to whether the latter 
should contribute to the costs of public multi-storey 
garages still persists and that the uncertainty is holding 
up plans for the construction of such buildings. The 
Committee has got no further than to review controls 
under the London Building Act “so that nothing shall 
stand in the way of the construction of such garages 
when the general situation is clarified.” Is it not really 
rather scandalous that the erection of these very necessary 
structures should be held up by a squabble between two 
authorities both supposed to have a care for the affairs of 
London ? It is, however, satisfactory to notice that the 
Council is tending to raise the minimum standards it 
lays down for the provision of car-parking accommoda- 
tion in buildings. In June this year, for example, the 
standard for offices and showrooms was raised to one 
car space for every 2000 square feet instead of 2500. 
It is at least a move in the right direction. It is also 
encouraging to see the Council really interesting itself 
in the development of the helicopter for inter-urban 
travel. No specific proposals are included in the present 
report, however, because a committee “ to formulate the 
desiderata and consider the possible locations of heli- 
copter stations in the London area” has been set up by 
the Minister of Transport and Civil Aviation. 

One other point in the Report deserves notice here. 
It has become obvious to all who live and work in the 
central London area that pre-war rules which regulated 
the height of buildings have been relaxed to permit really 
tall buildings to be erected. But a particularly beneficial 
rule has been in operation. Permission for a high build- 
ing on a site “does not thereby allow the developer a 
greater bulk of building than he would otherwise have 
had ; the bulk is controlled by plot ratio and permission 
for a high building simply means that the building covers 
a smaller part of the site, thereby allowing the rest of the 
site to be kept open.” A mistake made in New York 
and other American cities was that of allowing sky- 
scrapers to be crowded together, thereby creating 
amongst others an intractable transport problem. In 
London the erection of high buildings will contribute 
to the creation of a spacious open city. 


** JAMES WATT” DINNER 

We had the pleasure last week of attending the ** James 
Watt” Dinner of the Institution of Engineers and Ship- 
builders in Scotland, held at St. Andrew’s Halls in Glasgow 
on October 8. The principal Toast of the evening “* Engin- 
eering and Shipbuilding’ was proposed by Mr. A. Z, 
Sims, Director General of Ships at the Admiralty, who 
stimulated a good deal of thought amongst those who 
heard him. He asked, for example, whether there was 
any real difference between shipbuilding and engineering, 
and if so how one could define it ? It certainly is not 
easy todo so! Mr. Sims stressed that the cost of similar 
warships had gone up some six times since before the 
war, though for our part the thought occurred to us that 
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there are very few types of pre-war warships which are 
worth building now. What part would battleships, or 
even conventional cruisers and destroyers play in any 
future war ? For the kinds of vessel we do need, air- 
craft carriers, frigates, submarines, &c., the standards of 
reliability demanded have been greatly raised despite 
increased complication of equipment. One by-product 
of the nuclear age, as has been stressed by Sir Christopher 
Hinton and others, is that standards of reliability must 
be set by the nuclear side of power plant. In the marine 
engineering sense the point is even more decidedly true. 
For, as Mr. Sims stressed, the standards of reliability of 
conventional machinery and of navigation and other 
equipment must go up to accord with the almost un- 
limited endurance of nuclear-powered vessels. 

Another rather disconnected reflection that occurred 
to us, as engineers, whilst listening to the speeches, was 
that shipowners and shipbuilders tend to stress in relation 
to commercial vessels that high first cost is justified by 
the reliability in service and long life of specially designed 
ships. But are they right ? Some engineering experi- 
ence suggests the opposite. We could not help wondering 
whether for certain purposes or certain routes standard 
ships might not be now designed which would be cheaper 
to build and to operate and just as reliable in service as 
specially designed ships, if only because, as with motor 
vehicles, spares would be available in every port. For 
certain classes of vessel the Navy, which demands very 
high standards of reliability, does tend towards standard- 
isation of design. 


ELECTRO-DIESEL LOCOMOTIVES 

As long ago as the I.E.E. Convention on Electric 
Railway Traction of 1950 it was stated that develop- 
ment was in hand of a locomotive for British Railways 
which would be capable of taking power either from an 
external electric supply or from its own diesel generator 
set. Reference to this project was made again in the 
British Transport Commission report on “ Electrification 
of Railways” of 1951, but no further positive step was 
announced until this month, when a list of orders placed 
by the commission with British Railways workshops 
included the mechanical parts of six “ electro-diesel ” 
locomotives to be built at Doncaster for the Southern 
Region. These locomotives will have a 1500 h.p. electrical 
installation at one end and a 600 h.p. diesel-electric set 
at the other, the latter supplying the traction motors on 
sections of line or in sidings where there is no live rail, 
or where the electrical supply is temporarily not avail- 
able. This represents a scaling down of earlier proposals 
for locomotives of more nearly comparable performance 
on electric and diesel-electric operation, including one 
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for a motor-generator control system similar to that in the 
present Southern Region electric locomotives. The present 
order, however, is only for a limited number of locos 
motives and if operating experience shows that a higher 
diesel-electric performance would be desirable for pure 
poses such as maintaining train speeds over sections of 
electrified routes where power has been switched off for 
maintenance, changes could be made in later units. 

The diesel-electric horsepower proposed at present 
is intermediate between the standard British Railways 
350 h.p. diesel-electric shunter and the 800-1000 h.p, 
“ Type 1” diesel-electric locomotives built under the 
modernisation programme. Haulage capacity and speed 
will be limited outside the electrified areas, but here there 
will no doubt be pick-up goods and light passenger 
duties on which the locomotives could be occupied 
economically between running on electrified sections, and 
the commission hopes that operating flexibility achieved 
in this way will lead to a reduction in the total number 
of locomotives needed for partially electrified areas. It 
appears that resistance control as in motor coaches will 
be used for electric traction, since the diesel set will be 
able to extricate a locomotive if it is immobilised by a 
gap in the conductor rail, and a flywheel-maintained 
booster set as in the other Southern Region electric 
locomotives will therefore be unnecessary. With these 
arrangements there should be room to spare in the 
body for a certain amount of luggage and mails so that 
a locomotive could operate usefully by itself or with one 
trailer in rural areas. 


POWER ON THE LAND 

This week the Institution of British Agricultural 
Engineers has celebrated its coming of age. It was 
established in 1938, when many people, including many 
engaged in farming, were still sceptical about the future 
of a mechanised agriculture. To-day, there are no doubts. 
A high standard of mechanised agriculture has been 
achieved in this country, an achievement which owes 
much to an effective partnership between engineers and 
farmers. Undoubtedly, this partnership has been streng- 
thened considerably in the post-war years by the Institu- 
tion’s educational activities, to which the president, Mr. 
W. J. Nolan, appropriately referred in his address delivered 
on Tuesday. The main theme of that address, however, 
as reported on page 431, was the interdependence of oil 
and modern agriculture. Fuel, lubricants and chemicals 
are basic essentials in a highly mechanised and scientific 
agriculture. Developments in the oil industry, in so far 
as they affect agriculture, are accepted by present-day 
farmers far more readily than was steam power by their 
ancestors. It is now realised more than ever before that 
good farming is inextricably linked with good engineering. 








** ROBERT STEPHENSON ” 


“The foremost man amongst our engineers has passed away. 
Robert Stephenson is no more on this earth, save in the memories he 
has left behind him... By all those around him, who worked with 
him and under him, he was—not servilely—but affectionately called 
‘The Chief,’ and no Celtic chief with hereditary claims was ever 
served more faithfully by his clan. That which he did was right in 
their eyes, and assuredly it was not often that they were wrong... 
Like other men he had his failings, but they leaned to the side of 
generosity .... 

“He died too early. At fifty-six years a man should be in the 
prime of intellectual life, and not far over the summit of physical life. 
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It was not the work that he did, but the anxiety that he had to undergo 
in worldly battles, that shortened his days. The world would have 
had more work from him had the same pains been taken to remove 
the impediments from his path that were taken to heap up obstacles 
before him. He is gone, and our loss is great. A heaped up 
fame, full measure, such as his, was a glorious power to work 
with, and those who come after him will have to toil upwards also ; 
but we will not weep for him, but rather seek to do all that he would 
have done if still living, and as much more as may be. Our great 
Captain of Industry has departed, but though such men are plentiful, 
still we will trust with old King Harry that we have still within our 
realm many more of the same race who, starting where he has left 
off, shall also make a proportionate progress.” 
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In the feasibility study a secondary steam 
circuit with heat exchangers is envisaged but 
the designers believe that open cycle opera- 
tion may prove possible, which would give a 
direct saving of weight and would enable 
the turbines to be operated at higher tem- 
peratures and pressures independently of 
the load. The weight of the plant considered 
in the feasibility study is given as 2100 tons, 
including the containment and secondary 
heat exchangers, for a reactor heat output 
of ISOMW. 

The fuel elements consist of bundles of 
nineteen rods each made up of an assembly 
of 4in diameter uranium oxide pellets in a 
thin austenitic steel can (of the full length of 
the core) with a single integrally formed 


spiral space rib. Elements of full-core 
length were chosen, in preference to a number 
of shorter elements, because continuous 
fuelling is inapplicable in a marine reactor 
and the preferred system involves less 
parasitic material and reduced refuelling 
time; also it enables gas volume to be 


provided easily at both ends to accommodate 
fission product gases. 

The general arrangement of the reactor 
and machinery within the containment com- 
partment is shown in Fig. 24 and the general 
arrangement of the reactor excluding the 
core in Fig. 25. A simplified section of the 
reactor core is reproduced in Fig. 26. Details 


f Steam-Cooled Heavy-Water-Moderated Reactor for 
Puc ement maximum centre tem 
rature 1700 deg. Cent 
3100 deg. Fah 
M ite Hea va 
Quantity in ea ink { 
tubes ful §0.000 Ib 
Quantity 1 exter r 5000 Ib (estimated) 
Heat productio modera 10 SMW 
Mode cire rate 138 Ib per second 
M i ett re! t SO deg. Cent 
(122 deg. Fah.) 
Mode cl et te erature 90 deg. Cent 


(194 deg. Fah.) 


Steam (H,O) 
600 |b sg. in abs 
20 tb per sq. in 
1:74 10° [b hour 
260 deg. Cent 

(S00 deg. Fah 
520 deg. Cent 

(970 deg. Fah.) 
180ft per second 


thermocompres 

sors 
1800 Ib sq 

650 deg 


in abs 
Fah 
212.300 Ib’ho 


u 


657.820 lb per hour 








570 Ib sq. in abs 
496 deg. Fah 
Tt } npr charg € 640 ib. sq. in abs, 
{approx.) S00 deg 
Fah 
Feed pumps 2. 100 per cent 
turbine driven 
Auxiliary feed pumps (capacity 7 per 
oximate) 2, electrically driven 
Ste flow to secondary steam gener 
4tors 212.300 Ib/hou 
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of the top and bottom of the core are shown 
in Fig. 27. 

The heavy-water moderator is contained 
in an aluminium calandria (10ft 5jin o.d., 
Fig. 25) at about atmospheric pressure and 
at a constant temperature below boiling 
point. Light alloy pressure tubes form part 
of the calandria structure and they are 
stressed to carry the coolant steam at a 
pressure of 600 1b per square inch and to 
function at a temperature substantially the 
same as that of the moderator. Inside each 
pressure tube and concentric with it is a 
thin stainless steel tube which contains the 
fuel element bundles. The annular space 
between the two tubes is filled with helium 
(kept by a differential pressure valve at, or 
slightly below, the coolant steam pressure). 
This helium blanket acts as_ insulator, 
pressure transmitter and leak monitor. With 
this choice of materials and dimensions 
(see table) only loss of helium, which would 
imply a substantial leak in the pressure tube, 
would cause expansion of the barrier tube 
by plastic yield, restrained only by contact 
with the pressure tube. Then, provided 
that the reactor be shut down reasonably 
quickly, no further damage would ensue. 
The maximum strain of the barrier tube in 
such a case would be less than 16 per cent, 
whereas the material chosen would with- 
stand 25 to 30 per cent. 

Transition from light alloy to the stainless 
steel of the header system at the top and 
bottom of the reactor is made by a mechan- 
ical joint (Fig. 27). Each barrier tube is 
welded to the stainless steel standpipes at 
top and bottom so that the helium blanket 


covers the mechanical transition joints. 
Thermal expansion is allowed for by a 
bellows piece at the upper end (Fig. 27). 


Coolant flow is by individual connections 
between the ends of each fuel channel and 
the inlet and outlet ring-shaped headers. 
These individual header pipes give the 
flexibility that is necessary for the satisfactory 
operation of a rigid lattice of fuel channels 
in a cold calandria with a header system 
which expands at working temperature. Three 
layers of pipes provide all the separate pipe 
connections to the fuel channels. The 
separate connections also facilitate the indi- 
vidual monitoring of all channels for defective 
fuel elements. 


Reactor control is by fluid transfer. There 














Ship Propulsion 
M num feed er pressure 
teed pump suction) $25 ib sa. in abs 
Live steam feed heaters 
Feed inlet temperature 340 deg. Fah. (norma!) 
Feed outlet temperature 350 deg. Fah. (norma!) 
Secondary Steam Circuit 
Ne dary steam pressurt 420 |b sq. in abs 
Secondary steam temperature 850 dee. Fah 
S otenmn How ? 212.400 ib hour 
PI 
Lattice constants for hot clean core, with enrichment of |-7 
per cent 
Moderator tubes Full Empt 
Thermal utilisation factor 00-8576 0- 8602 
Res e escape probabilit 08723 0.7921 
Neutrons produced per neutron 
ibs e materia 1- 5963 1 $963 
Fa factor 1-0225 1-0225 
Kerr juction constant 11345 00-9214 
1? ( neutron diffu- 
sion | 70-4538 107-7917 
L* (ax }—Thermal neutran diffusion 
ength 71-3502 144-5153 
L*s 1) —Neutron slowing-down 
R 154-8433 445-8469 
ls (axia Neutron slowing-down 
ength 157-5439 §77-1277 
Initial conversion factor (average at 
st rf fe) 0-83 
Average conversion tactor (over core 
ifetime) 0-52 
Axial form factor 1-48 
Radial form factor (start of life) 1-17 
Average thermal flux in the fuel 2:12 x 10" 
Average thermal flux over all core 
iterials 4-19 198 
Enrichment 1-7 per cent 
Reactor total heat output 
Full main engine power 160- SMW 


( Half main engine power 
Core lifetime in MWD’s at 

(a) Full main engine power 

(6) Half main engine power 


82-SMW 


74,563MWD 
76,656MWD 
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are fifty sets of thin-walled aluminium tubes 
fitted between the fuel channels inside the 
calandria. These tubes contain 40 per cent 
of the moderator in the core and they can be 
emptied to reduce reactivity without depriving 
any surface of coolant. 

The proposed control system will provide 
5 per cent reactivity for shut down when new 
and cold ; it will give flux flattening and a 


reactivity life (with full xenon override) of 


8000 hours at full power—equivalent to a 
mean exposure of about SOOOMW-days per 
tonne of uranium oxide in the most highly 
rated fuel channel. 


Flux flattening is effected by reduction of 


reactivity by emptying control tubes in the 
central part of the reactor. Shim control is 
achieved by filling or emptying control tubes, 
one set at a time, on the boundary of the 
flattened region, while fine control is obtained 
by controlling the level of an appropriate 
set of control tubes. Each set can be filled or 
emptied, at preset rates, by the rough solenoid 
valves. In each set the large “* scram ”’ valves 
are held closed by solenoid-operated valves 
designed to fail safe and to withstand shock 
loading. 

Circulation of the heavy water is by a 
variable-speed, canned-motor pump. The 
water leaves the bottom of the calandria and 
flows in series through the feed water heaters 
and fresh water coolers, losing about two- 
thirds of its heat to the former under the 
most favourable conditions of sea wate! 
temperature. From the coolers the water is 
pumped back to the top of the calandria, 
where its flow is regulated by baffles near 
the top and bottom of the control tubes. 
Static pressure in the calandria is determined 
by a weir under a helium atmosphere con- 
trolled to near atmospheric pressure. The 
heavy water and helium circuits are equipped 
for recombination, purification and make up. 

The reactor core is supported by water- 
filled aluminium grid structures, which are 
welded to the outer calandria wall and tied 
to each end of the pressure tubes in such a 
way as to avoid undue stresses resulting 
from manufacturing tolerances in the tube 
dimensions. All weight and acceleration 
loads are thus shared evenly by the two grids, 
and the reactor is supported from the thermal 
shield structure by attachments to them. A 
separate light alloy tank surrounds the core 
with 6in of light water acting as reflector and 
first layer of the thermal shield. 

The reactor and its supporting shield struc- 
ture are placed centrally in a circular contain- 
ment vessel. The primary and secondary 
steam generators surround the shield and 
are carried by it. The top shield is rotatable 
and carries a permanent charge machine 
capable of removing and storing up to three 
faulty fuel elements while at sea. The same 
charge machine can also be used for refuelling 
operations ; the fuel elements enter or leave 
the containment shell through a small per- 
manent hatch. 

The containment shell is designed for a 
maximum pressure of 100 Ib per square inch; 
it is cylindrical with a hemispherical dome and 
a strong flat base which also forms the struc- 
tural support for the reactor and associated 
machinery. There will be access through an 
airlock to the containment only to prepare 
the reactor for approach to criticality, to 
change instruments before working up from 
zero power to useful power, and to operate 
the charge machine after shut down ; there 
will be no access during normal operation. 

The sponsors of this proposal state that 
the following items essential to the design 
have been tested to prove their feasibility : 
integrity of the barrier tubes ; aluminium 
stainless steel standpipe joint ; steam corro- 
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Fig. 24—General arrangement of reactor and machinery within containment 


sion resistance of austenitic steels for barriei 
tubes and fuel cans ; convection heat loss 
through barrier space ; standpipe plugs ; 
and shaft seal for drive through containment 
wall. 

Reactor cooling is by dry steam at 600 Ib 
per square inch, which enters the reactor just 
above its saturation temperature (SOO deg. 
Fah.) and is superheated in the reactor to 
970 deg. Fah. Theoretically, this steam could 
be fed directly to the turbine, but, as this 
course would not be acceptable in a prototype 
plant, it is proposed to take the primary 
steam to a condenser-evaporator to raise 
steam for the turbine in an inactive secondary 
circuit. 


THERMO-COMPRESSOR FOR STEAM 
CIRCULATION 


Some of the steam superheated in the 
reactor is recirculated to provide the heat 
required for initial evaporation. To do this 
by steam-driven circulator would require 
excessive power (since the latent heat is about 
three times the superheat in the steam under 
the conditions here envisaged.) A system 
involving recirculation by a thermo-com- 
pressor was, therefore, preferred. Its opera- 
tion is outlined in Fig. 28. 


A feed pump A supplies feed water to a 
once-through steam generator B, where steam 
is raised at 1800 Ib per square inch and at 
650 deg. Fah his high pressure steam 
is used to supply the nozzle of a thermo 
compressor ( The discharge from the 
thermo-compressor is taken to the inlet of 
the reactor. Steam from the outlet of the 
reactor is taken to the steam generator B, 
where its temperature is reduced nearly to 
saturation. It then passes to the suction side 
of the thermocompressor; thus, all the 1800 1b 
per square inch energy is made available to 
provide the circulating power required with- 
out having to go through a Rankine cycle 

Compared with the mechanical circulation 
system the thermo-compressor requires 10 
per cent less heat from the reactor and the 
mechanical power that must be transferred 
from outside to inside the reactor is only 
one-tenth. 

There are two primary steam generators, 
each operating a thermocompressor. The 
steam generators are once-through equip- 
ments with the 1860 Ib fluid on the inside of 
the heat exchanger tubes which are finned on 
the outside. Since the primary circuit fluid 
is on both the inside and outside of the steam 
generator tubes, a small leak does not con- 
stitute a radioactive hazard. Thus, the units 
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CONTAINMENT BASE 


Fig. 25—General arrangement of reactor excluding the core 


are designed with internal headers and 
inspection of the shell will be carried out by 
using “ Introscopes”’ or closed-circuit tele- 
vision viewing apparatus. 

The secondary steam generators are of 
the Calder Hall type with external headers 
and steam drums. Since the primary fluid is 
steam and is condensed in these units, the 
primary-to-secondary temperature difference 
can be maintained substantially constant 
with a single pressure secondary steam cycle. 
The units can also be made somewhat smaller 
than they would be if the primary fluid was 
a gas. 

Fig. 29 shows the principles of a thermo- 
compressor. A small jet of high-velocity 
steam is made to mix with a larger steam 
of lower velocity, to which it adds its 
momentum. In the mixing section the 
addition of the momenta of the high- 
velocity steam results in a pressure rise. The 
mechanical energy losses inherent in the 
momentum transfer process are reduced by 
increasing the velocity of the low-pressure 
steam entering the mixing section. On the 
other hand, friction losses increase with 
increasing velocity, and thus there is an 
optimum velocity. The. diffuser serves to 
reconvert this velocity into pressure. 

The full-load operating conditions are 
tabulated below : 


H.p./l.p. steam pressure ratio at nozzle 2 

L.p. delivery/suction pressure ratio i 
suction steam flow 

Mass flow ratio, — — -- - 3:1 
nozzle steam flow 

Primary pressure, |b sq. in abs 1800 

Primary temperature, deg. Fah 650 

Primary mass flow, !b/sec 59 

Secondary inlet pressure, |b sq. in abs. 570 

Secondary temperature, deg. Fah : ae 


Secondary mass flow, !b/sec baa oun Seo! Oe 


With constant nozzle steam temperature 
the thermo-compressor has a continuous 
drooping characteristic like that of a stable 
mechanical compressor. An increase in 





H,O indicates cooling water to grid 
H indicates helium connection to contro! tubes 
FS indicates free surface connection 


DI indicates D,O inlet. 


3. on! 
DO indicates D,O outlet Bottom only 


Fig. 26—Sectional arrangement of reactor core 
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nozzle pressure produces a similar charac- 
teristic, but displaced towards higher delivery 
pressure and steam flow. 

Tests have been carried out by the sponsors 
to confirm the general injector theory unger- 
lying the proposed method of pumping steam, 
and to ascertain the accuracy with which the 
pumping characteristics of such a system 
could be predicted. In the tests air tapped 
from a “* Nene” compressor was used as the 
primary fluid, and air at atmospheric pressure 
as the secondary fluid. The tests included all 
likely variations of primary pressure ratio, 
mass flow ratio and area ratio. Because the 
same fundamental relationships apply to 
both fluids, steam and air, it is concluded 
that the close agreement obtained between 
experiment and theory justifies the basis of 
the present design. 

A preliminary assessment suggested that 
the pressure drop through the reactor and 
pipework would be of the order of 50 1b 
per square inch, and a delivery pressure of 
about 6501b per square inch absolute was 
indicated. But, to allow for possible increases 
in the steam circuit pressure and to ensure 
that the pumping capacity would be adequate 
at low load, it was decided to design the 
mixing section to give the maximum attain- 
able pressure rise across the injector. Never- 
theless, it was found that at loads below about 
4 per cent the delivery pressure might still be 
too low to give the required flow through the 
reactor. Accordingly, an additional nozzle 
was provided, concentric with the main 
primary nozzle and designed to pass 4 per 
cent of the primary mass flow at full load. 
This central nozzle is kept at 1800 1b per 
square inch absolute, while the main primary 
nozzle is trimmed for reduced loads. 

The design adopted (Fig. 30) embodies a 
simple convergent primary nozzle because 
of the low primary nozzle pressure ratio and 
of the need for control by varying the primary 
pressure. The exit plane of the primary and 
inner nozzles are both located at the entry 
to the mixing section. The mixing section 
is of constant cross-sectional area: the 
ratio of mixing length diameter is 8-0, which 
should give a satisfactory performance over 
the required range of primary pressure and 
mass flow ratio. The 7 deg. divergence in the 
diffuser section gives 
maximum pressure 
recovery. 

The primary coolant 
system of the reactor 


operates at virtually 
constant temperature 
and pressure. Because 
of the negative 


temperature coefficient 

of the fuel the reactor 

has considerable self- 
regulation. Small dis- 
turbances from the 

steady state are easily 
accepted. To handle 

large changes and 

” reduce response time 
the reactor control 

system is designed to 
keep the outlet temp- 
erature constant. It is 
an on-off system with 
the rate of insertion or 
removal of reactivity 
fixed at a safe value. 
The control term is 
made up of outlet tem- 
tom. perature and coolant 
. flow for the propor- 
tional signal and outlet 
temperature for the 
integral “reset” signal. 
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The control system is designed to keep the 
outlet temperatures of the two primary steam 
generators constant and equal to one another. 
Under these circumstances the thermocom- 
pressors have a drooping characteristic, as 
explained above, and share the load stably. 

Two 100 per cent duty feed pumps are 
provided : normally, one running and one 
standby. It is proposed that the pumps 
should be driven by secondary steam turbines 
installed outside the containment to give 
access for maintenance. A method of sealing 
the drive through the containment vessel has 
been developed and tested. The seal is 
associated with a short length of shaft, the 
ends of which are flexibly coupled to the 
pump shaft and turbine shaft, respectively, to 
complete the drive. 

The seal depends upon the pressure 
generated when a shaft having multi-start 







































































THE ENGINEER 


helical grooving (right-hand and left-hand) 
runs in a plain sleeve journal. One end of the 
shaft is open to gas pressure and the other 
to a pressurised oil supply. This oil is 
pumped into a flexible bellows attached to the 
shaft housing and carrying the sleeve. A 
relief valve limits the pressure in the bellows 
to a predetermined value, which is greater 
than the maximum gas pressure to be sealed. 
Then, when the shaft is running, the gas 
pressure in the containment vessel pushes the 
oil/gas interface along the shaft until it 
reaches a point where the oil pressure and 
gas pressure are balanced. There is a face 
seal at the gas end of the shaft to seal the 
pressure vessel when the shaft is stationary. 

Conventional water treatment plant is 
envisaged to keep the primary circuit water 
at the purity required for the once-through 
steam generators. A continuous bleed 
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Fig. 27—Details of top and bottom of reactor 
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taken from the system to the water treatment 
plant and returned via a make-up tank which 
is in the base of the primary emergency 
dump condenser to keep the feed supply 
continuously air free. The equipment is 
designed to remove small amounts of radio- 
active materials. 


CALANDRIA TANK 


The calandria tank is made of aluminium 
alloyed with 4 per cent magnesium, and 
has a single wall 0-62Sin thick. The inside 
diameter is 10ft 4in and the inside height 
10ft 8in, the nominal size of the core being a 
10ft right cylinder with additional heavy 
water as part of the reflector system. The 
tank is pierced by 186 pairs of concentric 
tubes, each pair consisting of a thin inner 
stainless steel barrier tube which surrounds 
the fuel element clusters and carries the main 
steam coolant flow, and an outer aluminium 
alloy (3 per cent Mg) tube welded at both 
ends to the aluminium core tank. The 
annular insulating space between the tubes is 
filled with helium at a pressure equal to the 
steam pressure at outlet from the inner 
stainless steel tube. Helium is used in 
preference to CO, since helium is provided 
for the D,O system and it seems undesirable 
to add another different gas system in a ship. 
Thus the 3-625in-inside-diameter, 0-12Sin- 
wall-thickness aluminium tube, which is in 
contact with the D,O moderator in the core 
tank over its whole length, effectively con- 
tains the steam coolant pressure of 600 Ib 
per square inch absolute at the mean modera- 
tor temperature of 160 deg. Fah., while the 
3-100in-inside-diameter, 0-01Sin thick 
unstressed stainless steel barrier tube con- 
tains steam varying in temperature over its 
length from 500 deg. Fah. to 970 deg. Fah. 
The alloy proposed for the pressure tubes 
has a 0-1 per cent proof stress at 160 deg. 
Fah. of about 10 tons per square inch and 
the working stress is 3-9 tons per square inch. 

Inlet and outlet steam connections are 
substantial austenitic stainless steel forgings 
screwed into the calandria tank, so that a 
conical metal-to-metal seal prevents loss of 
helium from the insulating annulus. The 
fuel channel barrier tubes are welded at both 
ends to these inlet and outlet connections, a 
bellows at the top end of each barrier tube 
taking care of expansion relative to the 
aluminium calandria tubes. 

The top inlet steam connections are fitted 
with detachable seal plugs through which the 
fuel elements are inserted into the core. The 
bottom steam outlet connections contain 
adjustable gags for the regulation of steam 
flow to suit heat production in individual 
channels. 

A separate pipe from each connection leads 
to ring header pipes situated at both inlet and 
outlet ends of the reactor. Three layers of 
pipes accommodate the connections for 186 
fuel channels. The positions chosen for the 
ring headers make adequate allowance for 
differential expansion between the steam 
pipes and the calandria tank. 

Reactor criticality control is achieved by 
moderator removal from 147 closed ended 
aluminium tubes disposed within the 
calandria tank between the fuel channels, 
and connected in groups of three, so that 
rolling of the vessel in which the reactor is 
installed does not affect mean control 
moderator level across*the reactor. Fine 
control is proposed by adjustment of 
moderator level in a limited number of tube 
groups, while an operating programme can 
specify maintenance of the remaining groups, 
either full or empty, to give some flux 
flattening and cope with burn-up. About 
40 per cent of the total core moderator can 
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be removed in this way so as to give adequate 
control. With this system of moderator 
removal, the fuel channel tube walls are at 
all times immersed in heavy water and are 
thus adequately cooled. 

A cast aluminium alloy, light-water-cooled, 
hollow grid is attached to each end of the 
calandria tank, both by welding to the tank 
around its periphery and at each of the 186 


Fig. 28—Thermo-compressor system for recirculating 
coolant steam 


fuel channel stand-pipes, by means of double 
ring nuts which can be positioned to accom- 
modate any lack of parallelism between the 
grids and the core tank. Thus, when the 
reactor is supported by attachments to the 
lower grid in the thermal shield, both grids 
are made to share the weight of the reactor, 
and also upward and downward g loadings 
via the interconnecting calandria fuel channel 
tubes, and the core tank side walls. However, 
if it is assumed that the bottom grid alone 
takes a 13-5g loading, the maximum bending 
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Fig. 29—Principle of thermo-compressor 


stress of 5 tons per square inch is only half 
the 0-1 per cent proof stress of the proposed 
7 per cent silicon, 4 per cent magnesium 
alloy. 

The water content of the two grids com- 
pletes the reflector arrangements at the top 
and bottom of the core. 

The bottom grid, supporting the reactor 
cylinder, is bolted to saddle pieces (one can 
be seen on the left of Fig. 25), which slide on 
radial pins fitted to the bottom of the two 
inner shield cylinders. This method of 
supporting the grid relatively to the inner 
shield allows for in radial movement 
because of differential thermal expansion. 
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Similarly, radial keys are fitted between the 
top grid and the inner shield cylinders. 

The side reflector system additional to 
4in of heavy water in the core tank consists 
of a further 6in of light water contained in a 
toroidal aluminium tank separate from, but 
surrounding, the core tank and supported on 
the outer edge of the lower grid. 

FUEL ELEMENTS 

Nineteen-rod fuel element bundles (Fig. 31), 
approximately 12ft long, hang from the upper 
end of the barrier tubes at the top of each 
fuel channel, and are also attached to the 
seal plugs fitted into the standpipes at the 
top face of the reactor so that fuel element 
and seal plugs are fitted as one unit. The 
rods are fixed at their top ends relative to 
each other but are free axially at their lower 
ends. 

UO, in 0-500in diameter, 0-750in long 
pellet form, clad with 0-010in thick austenitic 
steel (Jessop’s R20), forms the fuel rods, 
which are continuous through the core. The 
cladding is in the form of strip material 
turned up along two edges so that a helical 
spacing fin is formed when the strip is 
wrapped around the fuel pellets and twisted 
axially before undergoing a continuous 
automatic edge welding process. Adjacent 
rods have opposite hand fins so that good 
mixing of the steam coolant takes place 
through the channel. At both ends of the 
rods outside the 10ft core region, porous 
alumina replaces uranium oxide to provide 
space for fission product gases, and keep the 
comparatively heavy section steel and spacer 
pieces clear of the core region and heavy 
water reflector. 

The stand-pipe seal plug incorporates a 
deformable metal sealing sleeve, which under- 
goes a degree of extrusion between the seal 
plug and the bore of the stand-pipe when it is 
inserted. Tests are in hand to determine the 
efficiency of the seal, and the insertion and 
withdrawal loads, which are both taken by 
the charge machine fuel element hoist chain 
in tension. 


REACTOR SHIELDING 


Shielding of the reactor core consists 
mainly of alternate layers of steel and water, 
to facilitate the removal of heat, to avoid 
high thermal stresses within the steel and to 
minimise the total weight of shielding. 

Below the core the floor of the reactor 
containment enclosure is a structure of steel 
plate and beams filled with concrete and 
designed to serve as a radiation shield as well 
as a support for the reactor and the equip- 
ment inside the compartment. 

It is calculated that the total heat dissi- 
pated in the main shielding and in the reflector 
water is about 3MW. The heat induced in 
the shield is about I1kW per square foot of 
surface ; therefore, cooling of the inner 


surface of the shield and the reactor supports 
requires special attention. 

Details of the laminated shielding around 
It will be 


the reactor are given in Fig. 32. 


16°- 9" APPROX 

















1-715" DIA. 
4% BYPASS , 7.22%" 
FLOW mY vi 0:336" DIA 
NESSicosny 6-000" DIA. 
yA Dy- / 
di) Ce + t 
. ‘: : a 
—r i > + i. ri 
. oe p' 4 SS Se 
—4 at 
| Land le 48:000” 
ark bo as 
4° BOR p 
BORE INLET 


Oct. 16, 1959 



































= 
CTIO 


i) 
Sf ION AA, 


Fig. 31—Fuel element bundle 


seen the shield consists of three concentric 
steel cylinders, with twelve radial space ribs. 
The inner cylinder is in two concentric parts, 
to reduce the metal thickness and avoid 
excessive thermal stresses. The outer 
cylinders are of full height to support the 
rotating plug shield. 

To make up the effective iron thickness to 
27in, the inner steel cylinders are separated 
by cast iron blocks held in place by spacers 
located in the main radial ribs. Each block 
is bolted to the spacer to distribute the shock 
loads on the ribs. 

About IMW of heat is developed in the 
shield, mainly at the inner cylinder, and it is 
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Fig. 30—Section through thermo-compressor for circulating coolant steam 
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removed by sea-water cooling coils fitted in 
the top of the shield. A pumping system 
augments the natural circulation of the fresh 
water by taking the cooled water near the 
cooling coils and pumping it into the narrow 
spaces at the bottom of the shield to make 
it flow up the lin space between the two inner 
steel cylinders. 


CHARGING SYSTEM AND ROTATING SHIELDS 


The top of the reactor shielding consists of 
three parts—an outer turntable, an inner 
table and, mounted on the latter, a charge 
machine which is arranged for loading and 
unloading fuel elements, with provision for 
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Fig. 32—Detail of reactor radiation shield 
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limited storage of faulty fuel rods if they have 
to be removed from the reactor at sea. 

The two turntables (Fig. 33) are water 
cooled laminated steel structures forming 
the shield above the reactor. Both turntables 
are circular and each can be revolved about 
its own axis, the inner being installed eccen- 
trically within the outer. By revolving one 
turntable relatively to the other, the charge 
machine mounted on the inner one can be 
positioned to allow the access tube to be 
aligned with any of the 186 fuel channels. 

Briefly, the charge machine consists of a 
shielded outer case containing a rotatable 
magazine with four chambers. Above the 
magazine there is a chain rammer and hoist ; 
below it, within the shielding, is an access 
tube which can be lowered to connect with 
any fuel channel. 

The outer turntable is 208in in diameter. 
It is a fabricated steel shell with a removable 
lid and the alternate thicknesses of steel and 
water (Fig. 33) constitute a radiation and 
thermal shield. To simplify cooling and 
reduce stresses in the thermal shield the 
bottom plate is in the form of a thin dia- 
phragm ribbed to allow differential expansion 
without distortion of the main structure. 

Cooling water is piped from the fixed 
structure through hose connections with 
quick-release, self-sealing couplings to the 
inlet manifold and thence downwards through 
the shield laminations to the bottom dia- 
phragm. From there the water circulates 
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Fig. 33—Steam-cooled nuclear reactor for a tanker. Inner and outer turntables and cooled shielding 
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between the laminations to the top of the 
shield and back to the fixed structure. 

During charging the reactor is shut down, 
cooling of the shield is no longer required and 
the water supply pipes can be disconnected, 
allowing the turntables to be rotated. 

The rollers, roller paths and the structure 
carrying the turntable are designed to with- 
stand shock loading of 13-5g vertically and 
5g horizontally. Normally, the turntable 
will be stationary and locked in a “ housed ” 
position. To prevent damage to the hori- 
zontal rollers and paths when the turntable 
is stationary and subject to ship’s vibration 
and movement a system of wedge supports 
and hydraulic jacks is provided to maintain 
a clearance of 0-05in between the rollers and 
paths. 

Rotation is effected by training gear which 
drives through a rack mounted on the sup- 
ports of the fixed roller path. Both manual 
and power operation are provided for, the 
two drives being interlocked. The motor is 
equipped with an electromagnetic brake 
which operates automatically when the 
motor circuit is broken. The motor circuit 
is also interlocked with the access tube of 
the charge machine to prevent movement of 
the turntable when the access tube is lowered 
to connect with a fuel channel. 

The inner turntable has a diameter of 
114in, but otherwise resembles the other 
turntable in general construction and in the 
method of driving, jacking and wedging. 
The lower part of the charge machine carried 
on the inner turntable can be seen in Fig. 33. 

Each turntable is equipped with coarse 
and fine indicators whereby the charge 
machine can be centred over any fuel element 
channe!. Accurate alignment of the access 
tube over a selected standpipe is effected by 
an electromagnetic. system. Two pairs of 
coils are fitted diametrically opposite each 
other and 90 deg. apart on the end of the 
access tube ; the standpipe must be of 
magnetic steel. Then when alignment is 
correct the readings of a galvanometer con- 
nected to the pairs of coils will be balanced. 


DEVELOPMENT POSSIBILITIES 

Very little ** optimisation ** has been done 
in the feasibility study underlying the steam- 
cooled, heavy-water-moderated reactor 
described here. The system is thought to 
have considerable development potential. 
For example, a direct cycle, supplying steam 
from the primary loop to the turbine, would 
offer many advantages over the secondary 
steam circuit and heat exchangers considered 
in the present study. The steam circulating 
system described might be applied to other 
reactor cores, such as a small light-water- 
moderated reactor. 

There are possibilities of increasing the 
rating or reducing the size of the reactor. 
Small amounts of feed water injected as 
spray or mist into the inlet of each fuel 
channel would give considerably higher out- 
put for given surface and outlet temperatures, 
while reducing the duty of the primary steam 
generators. Since about half the volume of 
the primary steam generators does the duty 
of feed heater or economiser, there would be 
advantages in using, say, the outer part of 
the reactor for water heating and the inner 
part for steam heating. By using “ Zircalloy ” 
in the water-heating part it would be possible 
to save in enrichment or to achieve flattening 
as well as longer reactivity life, at the cost, 
however, of considerable complication in the 
core and pipework. 

Other development possibilities include 
the use of higher enrichment, increasing the 
fuel element life to equal that of the ship ; 
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or the use of beryllium instead of stainless 
steel for the barrier tube, to reduce the initial 
enrichment from 1-7 per cent to 1-4 per cent ; 
and the use of a concrete shield to replace 
the more expensive iron and water system, 
despite an increase in overall diameter. 
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The feasibility study upon which this 
article is based was carried out by Vickers 
Nuclear Engineering, Ltd., consisting of 
Rolls-Royce, Ltd., Foster Wheeler, Ltd., and 
Vickers, Ltd., for submission to the Admiralty 
Civil Lord’s Committee. 


( To be continued ) 


The Making of Professional Engineers 


By SIR WILLIS JACKSON, F.R:S. 


Below we reprint extracts from the Inaugural Address of the new President of the 


Institution of Electrical Engineers, delivered on October 9. 


Sir Willis actually 


reviewed in his Address the whole gamut of engineering education, starting with the 

schools and discussing university, technical college and works training. He 

concluded by considering whether professional engineers are properly utilised within 

industry and whether British engineers are making sufficient contribution to the 

development of the Commonwealth, and he referred also to the unity of the 
profession. 


HEN | began to prepare my address | 

had in mind drawing some detailed 
technical comparisons between the situation 
which existed in electrical engineering when | 
joined the undergraduate course at Manches- 
ter University in 1922 and that facing the 
corresponding present-day students of this 
subject. In the event, I can include only a 
brief reference to the fantastic pace and scale 
of the progress which has taken place during 
the intervening period. In it there have been 


discovered and developed to the stage of 
large-scale production a great diversity of 


new forms of electrical equipment, of which 
some prominent examples are the pentode, 
the cavity magnetron, the klystron, travelling- 
wave tubes and solid-state devices, among 
which the transistor is outstanding ; _ tele- 
vision and radar; systems of short-wave, 
microwave, and long-distance submarine 
telephone cable, communication ; electronic 
digital computers ; closed-loop — servo- 
mechanisms and other means of automatic 
control ; new scientific instruments such as 
the electron microscope and the mass spectro- 
meter, and a whole range of high-energy 
particle accelerators. In power engineering 
the changes have been no less outstanding, as 
exemplified by the development of the Grid, 
the production of turbo-generators some ten 
times larger in capacity and four times less 
in weight per kilovolt-ampere than thirty- 


five to forty years ago, and the evolution of 


the nuclear power reactor. 

Much of this progress has been made 
possible by the development of many new 
magnetic, insulating, semiconducting and 
structural materials and of improved forms 
of previously existing ones, and these have 
also contributed, where applicable, to the 
considerable changes which have occurred in 
the types of long-established equipment 
dynamos, motors, transformers, instruments, 
cables, transmission lines, &c.—round which 
the electrical part of my undergraduate 
course revolved. 

The origins of many of these developments 
lie in realms of physics, chemistry, mathe- 
matics and metallurgy with which I, as a 
1925 graduate, and indeed pre-war electrical 
engineering graduates in general, had the 
most superficial contact. For example, the 
concepts of electricity which had been pre- 
sented to us as basic, and the electric circuit 
theory we had been taught to use with con- 
siderable facility, proved to be quite inade- 
quate to provide an understanding, let alone 


an ability to initiate a solution, of some of 


the problems involved. We found ourselves 
obliged to replace what we thought were the 


basic principles governing the behaviour of 
transmission lines and thermionic valves, for 
example, by a set of more fundamental ones. 
There became available to us a whole range 
of new materials, evidently of great potential 
importance to the progress of our work, the 
mechanisms of whose special properties we 
knew virtually nothing. We observed that 
the trend of our respective specialities could 
be profoundly affected by what was happen- 
ing in other specialities with which we had 
little acquaintance. We found to our 
embarrassment that we could not be success- 
ful specialists unless we were good non- 
specialists. Few, if any, special courses were 
available to help us and we dealt with the 
rapidly changing situation as best we could. 
We had to adapt ourselves, not only to the 
broadening scientific foundations of electrical 
development, but also to its changing pattern. 
More and more it involved the handling of 
major projects, and became a _ large-scale 
exercise in team work. It required the 
professional engineer, and indeed the scien- 
tist also, to penetrate more into the manufac- 
turing and organisational fields than pre- 
viously had been normal. There is nothing 
new, of course, in the statement that progress 
in an engineering career requires of the 
individual more than technical competence. 
What was new was the rapid increase in the 
number of men of whom more than technical 
competence was demanded by the character 
and the pace of technical development ; the 
increasing occupancy of senior administrative 
positions by professional engineers and 
scientists, and the consequential inquiry by 
these men into means by which their junior 
colleagues might be prepared more effectively 
for these wider responsibilities. : 
Moreover, these wider responsibilities have 
extended enormously in scope if not in basic 
character. Engineering concerns the appli- 
cations of science to the needs of man and 
society. It is therefore inseparable from 
humanism. The engineer is up to the neck in 
human problems whether he likes it or not. 
He is producing changes in man’s mode of 
life over an extending range and with 
increasing speed and directness, and raising 
social problems, the consideration of which 
must form an integral part of his technical 
and administrative thinking and decisions. 
It may rightly be said that this also has 
always characterised engineering activity. 
What is new in my time, and quite recently, 
is the explicit recognition and open discussion 
of the humanistic aspect of technology, and 
the deliberate questioning as to whether and 
how, attention should be devoted to it 
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in the preparation of professional engineers. 

The argument may be extended still 
further. The high standard of living which 
we enjoy and are striving to maintain and 
improve, and the establishment of a defensive 
strength which we hope we shall never have 
need to attempt to demonstrate, are depen- 
dent on our export trade. In this we are 
engaged in a_ technological battle with 
countries which can draw on richer natural 
resources and can bring larger numbers of 
trained men to bear on defined scientific and 
technical objectives. It is a battle in which 
national prestige is now linked with priority 
of scientific and technical achievement, and 
where what is achieved, or is said to have 
been achieved, in one part of the world- 
or well outside it—is reported everywhere 
within a few hours. Our scientists and 
technologists have become not only the 
guardians and guarantors of our national 
economy but also the agents of a new 
diplomacy in which more than an expanding 
export trade is at stake. They have a direct 
part to play as teachers or advisers in the 
industrialisation of the underdeveloped 
countries and must not only carry conviction 
as experts in their particular scientific and 
technical specialities but also gain respect as 
ambassadors of broad vision, sound judg- 
ment and unquestionable integrity. 

Again, it may be said that this latter is no 
new role for the Britisher—the point is that 
it is a role in which our scientists and tech- 
nologists must play an increasingly energetic 
and responsible part. 

It is into this complex and diversified 
activity that we senior members of our pro- 
fession, in company with our colleagues in 
other branches of technology, are inviting a 
greater proportion of our most able young 
people. It is an activity which is worthy 
of and needs the best. In so doing, however, 
we carry a heavy share of the responsibility 
for ensuring that they are properly prepared 
by education, training and example for 
participation in it. I shall try to analyse 
some aspects of what is involved. 

In approaching this we shall be wise to 
avoid the view that, since we older men 
succeeded in some measure in adjusting 
ourselves without much systematic. help to 
the rapidly changing situation I have outlined, 
the newcomers can well be left to do the 
same. Those who take this view and act 
accordingly may be quite certain that many 
of the newcomers will deal with new situations 
as competently as they themselves did in the 
past. But they would be wiser to recognise 
that the starting-point has changed enor- 
mously, that the demands are growing in 
scope and severity, and that with increasing 
numbers there is likely to be a reduction in 
the average level of innate ability if not in 
examination results. All these demand a 
more prolonged preparation in education and 
training. I do not mean by this, however, 
an extended duration of undergraduate 
courses (though this may prove to be desirable 
before it is physically attainable) for reasons 
such as those expressed by Sir Richard 
Livingstone! in the remark : 

“If we wish to teach a subject, we must 
teach it at the age when the mind can digest 
it. Otherwise we shall be like mothers who 
feed their babies on beans and bacon. But 
there is another principle, if not more 
important, even more commonly ignored. 
The fruitfulness of education, at least in 
some subjects, depends on experience of 
life.”” 

Engineering is one such subject. What I 
mean, therefore, is that the treatment of the 
principles of physical and engineering science 
on which undergraduate and similar courses 
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must largely concentrate will need to be 
supplemented increasingly at appropriate 
later stages of experience. This will demand 
the participation as teachers of men whose 
primary activity is in the practice of engineer- 
ing, and a much greater measure of collabora- 
tion between the universities, technical 
colleges and industry than exists at present. 
Our limited present progress in this con- 
nection, and other weaknesses of our 
educational system, reflect our continuing 
tendency to regard the schools, the universities 
the technical colleges and industry as 
separate compartments, and not as inter- 
woven and interdependent elements, in a 
continuous educational process. We in this 
Institution have done a good deal and must 
do much more to change this situation. 

Most of the preceding and of what I shall 
say later relate to the making of professional 
engineers. Unfortunately, this question is 
liable to obscure the importance of the 
supporting contribution, and the needs in 
further education and training of the much 
larger body of our technicians and craftsmen. 
It is too frequently overlooked that without 
their skill and resource no new idea can be 
translated from the laboratory and design 
office into efficient, reliable and economic 
engineering equipment. The satisfactory 
education and training of these men—and 
women—is no less vital to the successful 
operation of industry and the public services, 
and to the health of the national economy, 
than that of scientists and technologists, and 
in some respects it raises more difficult 
problems. I regret that space will not permit 
me to deal with them in this address. 


UNDERGRADUATE COURSES 

| appreciate in respect of undergraduate 
courses in electrical engineering that much 
has already been done to remove or reduce 
attention to many of the technicalities which 
used to find a place in them. My doubt 
concerns whether enough recognition has 
yet been given in these courses to the depend- 
ence of progress in electrical engineering on 
the work of physicists, chemists, mathema- 
ticians and metallurgists, and to the out- 
standing importance of the development 
and exploitation of new materials. The 
teaching of the subject of electrical machines, 
and of electro-mechanical systems generally, 
is particularly in need of reconsideration 
with a view to making it as stimulating and 
searching a study as that of electronics and 
communications and to correcting the un- 
balance of student interest in favour of the 
latter which has prevailed for some time. 
Still better, to show how the two are inter- 
related through the principles of electro- 
magnetism and the properties of materials, 
and bound together by a common mathe- 
matics. Considerable initiative is being 
taken in this matter within the Electrical 
Engineering Department of the Massa- 
chusetts Institute of Technology, where the 
view is held that the analysis of electro- 
mechanical systems in terms of steady-state 
concepts using equivalent circuits and net- 
work theory does not afford a sufficiently 
progressive approach to the problems of 
electromagnetic energy conversion, and that 
there may be merit in starting from the 
complete equations of the most general 
system derived from Hamilton’s principle, 
energy considerations and field theory and 
in teaching the student to deal with par- 
ticular cases by the introduction of appro- 
priate simplifications into the general case. 

I do not underestimate the difficulties— 
the best method of approach will not be 
easy to find. I know it will be said, from 
personal experience of similar attempts, 
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that undergraduate courses which drew as 
extensively on science and mathematics as 
I am suggesting would be unattractive to 
students who, having chosen engineering 
rather than science, expect their course to 
introduce them to the practice of their 
chosen subject and to permit some concen- 
tration on a specialist branch of it in the 
final stages. What I visualise is no contra- 
diction of this expectation. The problem is 
how to broaden the fundamentals without 
making, or appearing to make, these funda- 
mentals an end in themselves ; and how 
therefore to illustrate their technological 
significance by examples drawn from develop- 
ing practice as a bridge between scientific 
abstraction and real engineering. 

The desirable result will not be achieved 
merely by the incorporation of specific 
courses in physics, chemistry, mathematics 
and metallurgy, taught, in a manner apart, 
in the sense of the honours schools in these 
subjects. Nor, of course, must the treat- 
ment of their appropriate parts carry with it 
the stigma which I have known to be asso- 
ciated with courses designated “ for engin- 
eers"’ mainly because the scientists and 
mathematicians concerned have been inclined 
to regard them as a provision for second-rate 
minds rather than for first-rate ones inter- 
ested in the application of these subjects, 
not in the pursuit of them for their own sake. 
The attitude of intellectual superiority which 
has too often characterised the contribution 
of scientists and mathematicians to engineer- 
ing education has been a major factor in 
delaying the emergence of engineering to 
the status it is now coming to occupy as a 
subject of university study, and as a pursuit 
worthy of, and needing, a substantial propor- 
tion of the best brains available. The trend 
of university education in electrical engineer- 
ing which | believe to be desirable will 
demand a fuller measure of inter-depart- 
mental collaboration and a less rigid adher- 
ence to traditional departmentalism within 
science and technology than has existed in 
the past, and than appears still to character- 
ise too many of our universities. 

Even then the full potentialities of a 
university education will not have been 
realised unless the student’s mind has been 
opened to an appreciation of the fact that 
exclusive devotion to a scientific discipline 
will not give him all he needs as a preparation 
for life. With this as his theme, Sir Eric 
Ashby has presented the case for an exten- 
sion of inter-departmental collaboration 
beyond science and technology into the 
domain of the arts faculties in a stimulating 
paper entitled ‘* Technological Humanism.’”* 
In this he says : 

“If technologists are to enter fully into 
their responsibilities in the world of . to- 
morrow, they have to adapt themselves to 
novel technologies ; they must also be able 
to adapt themselves to the social consequences 
of the novel technologies. To pursue 
technology in a spirit of liberality, they need 
not only a thorough training in the theory 
and practice of technology ; they need also 
an understanding of men and communities 
such as is acquired through literature and 
history and the social sciences.” 

And he gives examples of the type of 
course which he considers should be made 
available to students of technology by the 
faculties of arts. 

Some universities have already taken 
steps in this direction, and I hope others will 
follow. I am naturally particularly aware, 
for example, of the scheme of lunch-time 
lectures at the Imperial College of Science and 
Technology, and of the opportunity avail- 
able to the final-year undergraduates of this 
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College to spend a day per week at the 
London School of Economics. In my 
opinion, however, experiments such as these 
will be really successful only if the teachers 
of technology provide a bridge, by them- 
selves constantly referring to and illustrating 
the humanitarian aspects of technology in 
the presentation of their respective subjects. 
And it should not be overlooked that 


perhaps the most liberalising influence of 
all is active participation by the student in 
the corporate life of the university. 


THE TRAINING OF PROFESSIONAI 
ELECTRICAL ENGINEERS 

The preceding Sections have dealt with 
certain aspects of the contributions of 
the schools, universities and technical col- 
leges to the education of technologists. The 
major Engineering Institutions have always 
held the view, and have recorded it in their 
by-laws, that for the adequate preparation 
of professional engineers this education 
requires to be supplemented by a further 
process, normally conducted in the environ- 
ment of engineering practice and referred to 
as “ training.’ The need to use this distin- 
guishing word in relation to prospective 
professional engineers is perhaps unfortu- 
nate, since it is responsible for a widespread 
misunderstanding abroad of the essentially 
educational objectives involved. In respect 
of our own branch of the profession, these 
objectives are broadly to ensure : 

(i) A sound knowledge of the properties, 
uses, limitations and methods of handling of 
the conducting, insulating, magnetic and 
structural materials employed in the con- 
struction of electrical equipment. 

(ii) An appreciation of the nature and 
inter-relationships of the main functional 
aspects —- research, development, design, 
manufacture, sales, installation and opera- 
tion—of electrical engineering activity, and 
of the respective contributions which need 
to be made to them by professional engineers, 
technicians and craftsmen. 

(iii) A comprehensive acquaintance with 
the various facets of a selected specialist field 
and of other related ones on which the 
practice in it is dependent. 

(iv) An understanding of the 
administrative and economic as well as 
technical, for present practices, and an 
enthusiasm to search for the directions in 
which improvements might most profitably 
be pursued. 

Over many years The Institution has had 
Examination Regulations governing its edu- 
cational requirements for Graduate Mem- 
bership. These are about to be supple- 
mented by Training Regulations, and can- 
didates for Associate Membership will be 
required to submit a certified statement 
detailing the manner in which they claim to 
have satisfied these regulations. It is 
expected that this statement will often be 
submitted by Graduate Members some time 
prior to their application for Associate 
Membership with a view to obtaining an 
evaluation of their training, and, when 
completed, registration of the fact that it 
has been accepted as satisfactory. In respect 
of university students the normal procedure 
for meeting the requirement will be by 
post-graduate training of two years’ overal 
duration, inclusive, where appropriate, of 
training obtained during long vacations and 
of periods spent in attendance at courses of 
advanced study. In some cases nine to ten 
months of the two-year period will have 
been completed between leaving school and 
entering the university. I myself wish that 
this 1: 3:1 or thick sandwich arrangement 
could be made more general. For holders 


reasons, 





- technologists— 
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of the Dip.Tech.(Eng.) it should be met by 
the training they will have received during 
the industrial periods of the sandwich 
course, supplemented by the final phase of 
training normally provided for in student 
apprenticeships. While the position of 
those who have satisfied the Examination 
Regulations wholly by part-time study 
cannot be stated so clearly, the overall 
duration of their apprenticeships will usually 
have been much longer than for either of the 
previous categories, though the pattern and 
content may sometimes not have been ideal 
for professional purposes. 

In appropriate cases the Council propose 
to accept, in lieu of formal training, work 
carried out in a staff appointment under the 
supervision of a Corporate Member. This 
will involve the submission of a certified 
statement detailing the character of the 
work and the range of basic experience it 
has afforded. If a part or the whole of the 
work cannot be accepted as training, it may 
be treated as “ additional experience ” and as 
such will compensate for a deficiency in 
training on the basis that two years of 
“additional experience’ will compensate 
for one year’s deficiency in training. In 
making their assessment the Council will 
take special note of any post-graduate 
course of an appropriate nature undertaken 
during this period. 

For many years past the larger, and some 
comparatively small, firms of the electrical 
industry, and also the operating organisa- 
tions, have devoted a great deal of care and 
much of their resources to the planning of 
training schemes for achieving the objectives 
to which I have referred, and have associ- 
ated with the systematic movement of their 
graduates and student apprentices from 
department to department participation in 
lecture courses and discussions on _ the 
technical and organisational features of 
their concerns. These are not the only 
concerns, however, which need the services 
of men who have received a broad and 
thorough training. So far, the others have 
managed, when particular needs arose, by 
recruiting well-trained men from elsewhere. 
While in the interests of individual advance- 
ment no one should question the desirability 
of reasonable mobility from firm to firm, 
the scale on which movement has occurred 
during recent years has been highly inequit- 
able and extremely wasteful. A more import- 
ant consideration for the future, however, 
is the fact that the responsibility for train- 
ing the increasingly large national pool of 
and, no less important, of 
technicians and craftsmen—required to accel- 
erate the technical changes and achieve 
the enhanced productivity which are now 
possible cannot be carried by the few firms 
which have had the foresight to provide 
training facilities. Moreover, additional 
comprehensive training facilities must be 
made available as a matter of urgency on 
behalf of the increasing output of university 
graduates and if the Dip.Tech. scheme is 
to achieve the standards and objectives for 
which it was established. The shortage of 
these facilities has indeed become the 
Achilles’ heel of our national plans for the 
further development of technological and 
technical education. 

It would seem that this problem can be 
resolved only if the smaller and more special- 
ised firms will collaborate in the organisation 
of group schemes in which their limited 
individual resources are properly co-ordin- 
ated. A good example of such a scheme for 
the training of graduates and of student 
apprentices is the Scottish Electrical Train- 
ing Scheme embracing five electrical manu- 
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facturing concerns and two Electricity Boards. 
Unfortunately there is not much evidence of 
initiative elsewhere to follow this example. 
It is a matter of speculation, therefore, as to 
how an extension of it is to be achieved, 
and, regrettably, of doubt as to whether it 
can ever be achieved on a sufficient scale in 
the absence of some form of financial incen- 
tive provided by the Government. The 
National Council for Technological Awards 
has appealed to the firms providing training 
for Dip.Tech. students to assist in ensuring 
that the content of the college and industrial 
parts of the sandwich courses are closely 
co-ordinated. But, as compared with the 
care it has taken in assessing the college 
facilities, their staffs, and the structure and 
curricula of the courses, and with its require- 
ment for the appointment of external 
examiners, it has not yet been able to make a 
similar assessment of the nature and stan- 
dards of the associated industrial training. 
This it is now approaching through the 
medium of a training panel, and no doubt 
the new Training Regulations of The Insti- 
tution will be of assistance to it in this 
delicate and difficult matter. 

It would be less than fair, and indeed 
incorrect, if having commented rather critic- 
ally on certain aspects of technological 
education, | were to appear to profess that 
all is well with the training provided by the 
large electrical concerns to which I previously 
referred so favourably, but of which I know 
some of my late university colleagues to be 
in their turn far from uncritical. They 
remark that the training arrangements tend 
to be too inflexible to cater adequately for 
the more intelligent graduates ; that too 
often the part spent in the workshops fails 
to avoid boredom and frustration ; and that 
the opportunities afforded for the exercise 
of initiative and for the carrying of prelim- 
inary responsibility are too long delayed. 
These are very real problems. Their satis- 
factory resolution involves not only the 
provision of internal lecture courses and 
discussions on technical, organisational and 
economic aspects of the firms’ activities, but 
also the planning of well-conceived projects 
to be carried out by individuals or groups 
under appropriate guidance and supervision. 
Though a good deal has been attempted in 
these directions in some cases, it cannot be 
questioned that there is considerable scope 
for further experimentation in pursuit of 
the aims to which I referred at the beginning 
of this Section. It is important to recognise, 
however, that this is a matter to which 
industrial training officers can make only 
a limited, though vital, contribution. They 
must receive the enthusiastic support and 
active help of men occupying positions of 
authority at all levels of their organisations, 
and particularly of those who are Corporate 
Members of The Institution. it has been a 
surprise and disappointment to me _ to 
observe how little some graduates are pre- 
pared to do to assist those who are seeking 
for information of which they themselves 
must have felt a similar need only a few 
years previously. 

Even so there are limits to the help which 
should, or could in any case, be guaranteed. 
A real urge is stimulated, not inhibited, by 
difficulty, and discouraging circumstances 
will seldom fail to provide opportunity for 
those who are determined to find it. Those 
who complain most of the lack of oppor- 
tunity are usually those least capable of 
recognising and accepting it. The taking of 
responsibility may be impeded, but, as 
evidenced by the careers of many of our 
predecessors, cannot be denied to those who 
are determined to have it. 
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I am aware also that some senior members 
of industry, more particularly on the elec- 
tronics side, are not persuaded as to the 
value of organised schemes of graduate 
training, and consider that all necessary 
experience can be obtained in a staff appoint- 
ment. As already mentioned, this has been 
provided for within the new Training Regu- 
lations. I think it relevant to mention, 
however, that the diploma in engineering 
of Continental countries is seldom awarded 
on less than five years of college study from 
the age of eighteen, and that its award 
usually requires up to twelve months of 
industrial “training,” of which, in some 
cases, six months must be obtained before 
entry upon the diploma course. It would 
seem to me a risky policy, therefore, to 
assume that a three-year course of engineer- 
ing science in this country affords by itself 
an equivalent preparation for responsible 
employment. 


UTILISATION OF PROFESSIONAI 
ENGINEERS 

In an article in the March, 1959, Journal 
of The Institution entitled ** Recruitment of 
Professional Electrical Engineers,” G. S. C. 
Lucas makes an analysis of the growth of our 
corporate membership during recent years 
and an attempt to project it into the late 
1960s. In doing so, he suggests that in the 
course of their professional work some of 
our Corporate Members may be performing 
duties which, with appropriate replanning 
and with the fuller utilisation of computing 
and other new techniques, might well be 
undertaken by men or women of lower 
academic qualifications than are required 
for corporate membership. This process of 
devolution is, of course, a continuous one 
in progressive industry, and it is character- 
istic that highly qualified people so relieved 
move into new fields of further creative 
effort with similar later consequences. Per- 
haps surprisingly, at first sight, it is a process 
which increases rather than decreases the 
need for highly qualified people. But it 
demands for its progression the availability 
of people, themselves well educated and 
trained but to a different level, upon whom 
the work can be devolved. | believe in this 
connection that in stressing our shortage of 
scientists and technologists we have given 
inadequate recognition to the importance of 
the supporting contribution, and too little 
attention to the educational needs, in the 
rapidly changing situation, of the much larger 
body of our technicians and craftsmen. 
Unfortunately, | cannot develop here this 
aspect of our professional responsibility, but I 
have discussed it elsewhere,* and I would only 
add that I think it of great importance that we 
should help to devise a means of affording 
appropriate status to the high-grade electrical 
technicians on which we professional engin- 
eers are so dependent. Unfortunately, 
although a great deal of thought was given 
to this matter within The Institution a few 
years ago, no satisfactory solution was then 
forthcoming. | hope it may receive early 
reconsideration, since a solution would do 
much to allay the criticism which has been 
levelled at the new Examination Regulations. 


THI 


THE UNITY OF THE ENGINEERING PROFESSION 


In most of the preceding I have referred to 
engineering in the gene:al sense, because much 
that I have tried to say applies to each of its 
constituent branches. I now want to refer 
to two oppositely directed trends within its 
professional organisation. One arises from 
an increasing recognition of the growing 
interdependence of these branches, and is 
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directed towards closer collaboration between 
existing professional bodies and the avoidance, 
by this collaboration, of the creation of new 
ones. This has found expression in the 


joint committees of the Institutions of Civil, 


Mechanical and Electrical Engineers ; in the 
establishment by these Institutions, The 
Institution of Chemical Engineers, and the 
Institute of Physics, of the British Nuclear 
Energy Conference and the subsequent 
incorporation of several other bodies as joint 
sponsors of it ; and in the creation by some 


forty institutes, institutions and societies of 


the British Conference on Automation and 
Computation. The recently announced pro- 
posal for amalgamation of the Institute of 
Physics and the Physical Society is a closely 
related step in the same direction. 

The other trend arises from the desire of 
representatives of new fields of technical 
activity to secure distinctive recognition and 
status for them. 

It is of great importance that the first of 
these trends should progress as rapidly as 
possible so that professional engineers may 
acquire a fuller sense of corporate respons- 
ibility in professional and public affairs, and 
achieve a collective status in the public mind 
more in accord with the importance of their 
national service. But its progress will be 
impeded if the initiative and vitality which 
characterise those associated with new 
developments are not given early, enthusiastic 
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and satisfying recognition and support. Our 
own Institution is endeavouring to fulfil this 
responsibility towards its vigorous and 
rapidly expanding Electronics and Communi- 
cations Section. The name of this section 
was changed recently so as to lay emphasis 
on the growing importance of electronics 
within electrical engineering. This was 
expressive of the Institution’s determination 
to afford full representation to those engaged 
in this branch of the electrical profession and 
to cater comprehensively for them. Con- 
sideration is now being given to further steps 
which may assist in these directions. 

Anything which can be done towards 
unifying the profession at home while at the 
same time ensuring the full vitality of its 
constituent parts is of value in assisting our 
professional colleagues overseas. It is par- 
ticularly important that our three major 
Institutions should hold analogous views on 
matters of education, training and profes- 
sional recognition, since their joint repre- 
sentations to the Commonwealth Engineering 
Conference and at meetings of E.U.S.E.C. 
are of major significance to the progress of 
these international bodies. 
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Signalling Equipment on 50 c/s 
Electrified Lines 


The first major impact of the engineering work necessary for main line electrifica- 
tion on the high-voltage a.c. system will be felt from November 2 in the curtailment 


of services between Euston, Coventry and Birmingham. 


This form of electrification 


also involves many alterations in signalling circuits, which were the subject of a 
paper presented to the Institution of Railway Signal Engineers in London on 


October 14 by Mr. W. 


M. Sweetenham.* 


We summarise below the author's 


description of the various aspects of this problem and the appropriate solutions. 


HILE the use of a.c. traction may be 

beneficial to the economic running of a 
railway system as a whole, it complicates the 
work of the signal engineer. The traction 
current produces effects which can cause 
wrong-side failures to existing types of 
signalling equipment. The author shows 
how, in a single-rail track circuit, the traction 
current flowing in the common rail may 
produce potential drops of the order of I5V 
per 100A of traction current per 1000ft of 
track. When a train is at the feed end of a 
track circuit the whole of this potential will 
be across the relay end, and conversely, when 
a train is at the relay end, the potential drop 
will be applied to the feed-end equipment. 
In double-rail track circuits the traction 
current is shared by the two running rails 
and so the potential drops down both rails 
will be about the same. The resultant 
out-of-balance 50 c/s voltage across the feed 
and relay ends equipments is small and is 
merely the difference of the voltage drops 
down the two rails. However, where 
booster transformers are included in the 
contact wire system in order to reduce 
interference to telecommunication circuits, 
by holding traction return current as far as 
possible within the rails, it has been found 
that the current tends to find its own low- 
impedance path down all the running rails. 
This means that it tends to leave a single-rail 
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track circuit and join a double-rail one 
because of the lower impedance. The result 
of these transverse currents is to raise the 
potential difference between the rails on 
double-rail track circuits. 

Three fundamental techniques are used to 
overcome the difficulties arising from the 
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Fig. 1—A d.c. relay mechanism immunised against a.c. 


above defects. One of these is a.c. immunisa- 
tion of d.c. mechanisms such as track and 
line relays, point controllers and searchlight 
signal mechanisms. For railway signalling 
purposes, a line mechanism should not be 
considered to be immunised until it can 
function normally in the presence of 750V or 
1000V a.c. applied. Track relays should not 
pick up or remain held up falsely with SOOV, 
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50 c/s applied. A mechanism may be 
immunised either by a series choke or by 
inherent immunisation. The latter method 
applied to a mechanism consisting of a wound 
core, yoke, pole pieces and armature, Is 
shown in Fig. 1. Two copper slugs are fitted 
over the core near the pole pieces and a 
magnetic shunt is fitted between the cores 
above the copper slugs. When a d.c. voltage 
is applied, the armature is attracted but some 
of the flux is shunted from the armature by 
the magnetic shunt and somewhat greater 
power is needed to operate the mechanism. 











+—+ coteoal —_ +- T 
or cree o 
—Ee i x ol € 
de L P| 
= ae | ee 
t$—+-+ oan 
| 
3 (000) | 
+ SATURABLE 
ADJUSTABLE a, TRANSFORMER 
REACTANCE FE (TO) : 
| i 
200) 200) MATCHING 
(TOD) Toe) TRANSFORMER 






| 
TRACK 
RELAY 


4 
833 C/S 834 sg 


Fig. 2—Double rail a.c. track circuit for 834 c's 


When a.c. voltage is applied, however, the 
a.c. flux finds difficulty in establishing itself 
across the air gap because of the large copper 
slugs and tends to by-pass the air gap via 
the magnetic shunt. Thus, the a.c. flux plays 
very little part in the operation of the 
mechanism. 

A second technique is a simple filter 
consisting of a choke and capacitor con- 
nected in series or parallel. As a filter merely 
attenuates some frequencies more than others, 
it is possible that if a sufficiently large 
voltage at a frequency different from the 
tuned frequency is applied, the output level 
may suffice to cause irregular operation of a 
relay or other piece of equipment. In order 
to limit the voltage level that can be fed to a 
filter or a.c. relay, a saturable transformer 
may be used. The square loop characteristic 
of certain ferromagnetic materials may be 
employed in an isolating transformer of this 
kind, so that after the saturating voltage has 
been reached, the secondary voltage remains 
virtually constant irrespective of the primary 
current. 

The paper continues to consider new 
equipment for signalling circuits on 50 c/s 
lines, beginning with d.c. track circuits. A 
single-rail circuit of this kind may be rectifier- 
fed, with a choke in each feed connection. 
It would then require a simultaneous short- 
circuit of both chokes before 50 c/s a.c. in 
the track could reach the rectifier and so 
increase the d.c. voltage level on the track 
relay. 
the relay to drop away when shunted by a 
train, so that the track circuit might still 
appear to be unoccupied. As a further 
safeguard, therefore, the feed equipment may 
include a heavy-duty resistor connected in 
such a way that : (1) the rectifier cannot feed 
the track unless the resistor is in circuit, and 
(2) even if both chokes are short-circuited, 
the resistor still provides a by-pass to the 
rectifier for a.c. voltages. Another refine- 
ment is a track feed set in which a voltage- 
comparison relay compares the d.c. voltage 
across the main feed rectifier with a standard 
voltage from a separate rectifier within the 
set. If the former increases appreciably due 
to infiltrated traction voltages, the voltage 
comparison relay will drop and break the 
d.c. supply to the track circuit. The two 


This effect might result in failure of 
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schemes last described are the subjects of 
patent applications. 

Where d.c. track circuits cannot be 
employed, either because of length, existing 
d.c. traction, or spurious d.c. voltages in the 
ballast, a.c. track circuits must be employed. 
Two frequencies are at present being used for 
new installations and conversions—75 c/s 
and 834 c/s. The former has been chosen 
as it may be obtained readily from 50 c/s by 
static means, and the paper describes the 
form of 75 c/s track circuit of which some 
particulars were given in our issue of March 
22, 1957. 

Alternatively, the 834 c/s frequency may 
be obtained by using a motor-alternator set 
in which a synchronous motor having three- 
pole pairs is coupled to an alternator having 
five-pole pairs. The motor speed would be 
1000 r.p.m. and the output from the alter- 
nator is thus 50 « 5/3==834 c/s. The system 
employs a central power supply which 
provides two phases of 834 c/s over a signal- 
ling area. In order that the frequency of 
the supply and the phase relationship shall 
remain fixed, the signalling supply may be 
provided by a three- 
machine set. There 
will then be a syn- 
chronous motor with 
an alternator on either 
side, one for each 
phase. One of these 
phases is used to feed 
the feed transformers 
of the track circuits, 
but because of the 
direct connection to 
the rails this phase may 
become contaminated 
with 50 c/s voltages 
from traction sources. 
The second phase is 
the “pure” phase and 
is used to feed, through 
individually screened 
wires, the local wind- 
ings of track relays. 
When the local phase 
is taken to outside 
locations there is the 
danger that under 
fault conditions a 50 
c/s voltage may infil- 
trate into these cables. 
Equipment can be pro- 
vided which will sound 
an alarm if the 50 c/s voltage of the screened 
phase should reach a potentially dangerous 
level. 

It is anticipated that the 834 c’s system 
will tend to be used in compact interlocking 
areas, particularly where existing d.c. traction 
is in operation, and also for routes carrying 
dense traffic, probably with quadruple tracks. 
Elsewhere 75 c/s or d.c. track circuits will 
most likely be used. 

Where there is no d.c. traction, simple line 
circuits using d.c. relays may be used, but 
they may be repeated at intervals so that the 
induced voltage to earth from neighbouring 
50 c/s sources will not exceed 110V in normal 
conditions. Where line circuits must be 
compatible both with a.c. and d.c traction 
they may be operated from an 834 c/s supply. 
A saturable transformer between the un- 
screened phase and the relay control winding 
would limit the maximum level of 50 c/s 
voltage which might appear there. 

Point machines may be a.c. or d.c. pro- 
vided the controller is a.c.-immune, d.c.- 
operated, and is adjacent to the machine. 
Alternatively an a.c. controller preceded by 
a filter using a frequency other than SO c/s 
or its harmonics could be used. A simpler 
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arrangement, however, is an a.c.-immunised 
point valve with a pneumatic point machine. 
Some d.c. searchlight signal mechanisms 
may be immunised in a similar manner to 
track relays as described earlier, or they may 
be protected by a series choke and resistor, 
the latter method enabling a 12V mechan- 
ism to be operated off a 24V supply. In 
areas with both a.c. and d.c. traction, the 
d.c. searchlight mechanism may be con- 
trolled by an 834 c/s three-position relay 
directly adjacent to it, or an a.c. mechanism 
with a saturable transformer may be used. 
The author also deals with conversion 
equipment on lines where d.c. traction is 
being changed to a.c. and it is desired to use 
as much existing equipment as possible. 
An arrangement for 834 c/s track circuits 
being adopted in one such area is shown in 
Fig. 2. Previously these circuits used auto- 
bonds but it was considered inadvisable to 
retain them because the transformer action 
of the bond might, under fault conditions, 
produce large 50 c/s voltages which could 
constitute a possible danger to men working 
on the line. In the conversion, therefore, 





Fig. 3—Three-machine motor-generator set at Upminster substation, London 
Transport, for separate phased supplies to track circuit feeds and relay local coils 


the bonds are being reconnected as reson- 
ated bonds. A _ reactance feed has been 
adopted, and at the relay end of the track 
circuit a step-up transformer is used to 
reduce the voltage drop in the track leads. 
This transformer is saturable in order to 
reduce the 50 c's voltages that can be fed 
to the relay circuit. A matching trans- 
former is fitted within the relay and matches 
the line voltage to the relay working voltage. 
As a protection against induced 50 c/s voltages 
on the track leads, this transformer is also 
saturable. 

Fig. 3 shows a three-machine motor- 
generator set for signalling supplies which 
has been installed already in the new sub- 
station at Upminster, London Transport 
(see our September 18 issue). In this instal- 
lation the signalling frequency is 334 c/s 
for immunity from interference from a 
forthcoming adjacent British Railways electri- 
fication at 50 cs. : 





LarGe Dump Truck.—An 18 cubic yard “ Dump- 
truk *’ has been announced by A.E.C., Ltd. It uses 
the most powerful A.F.C. engine, the turbo-charged 
eighteen-litre AVT-1100 with a Twin Disc three-stage 
torque converter and three speed auxiliary gearbox. 
The vehicle weighs over 25 tons and will carry 24 tons. 
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Oil in Agriculture 


In his presidential address, last Tuesday, to the Institution of British Agricultural 
Engineers, Mr. W.J. Nolan surveyed the activities of the oil industry in agriculture. 
As well as recalling some of the oil industry's past achievements, he commented on 
current research and developments and their influence on agriculture and agricul- 


tural machinery. 


O-DAY, oil and natural gas, together, 
provide more than two-fifths of the 
world’s source of energy and from the 
latest information it has been estimated that 
the free world’s consumption of petroleum 
products by agriculture has risen from 
5,000,000 tons in 1939 to about 19,000,000 
tons in 1958. This increase is due mainly to 
the growth of mechanisation on farms in 
North America and in Europe which, 
between them, use more than 90 per cent of 
the tractors in the free world. Britain’s 
agricultural engineering industry has achieved 
remarkable successes in international markets. 
[ractors, agricultural machines and imple- 
ments are being exported to well over 100 
markets overseas. The value of the agricul- 
tural engineering industry’s production, which 
was approximately £3,000,000 in 1939, had 
reached £85,000,000 by 1950 and by the end 
of 1958, it amounted to £142 million, of 
which exports accounted for £94,000,000. 


Ou 


Oil to-day makes an important contribu- 
tion in many sectors of Britain’s economy, 
and its productive capacity is geared to meet 
the increasing needs of British industries. 
In addition, the oil industry provides a wide 
variety of products for consumer markets, 
transport and agriculture. It is also an 
important customer of industry itself, par- 
ticularly in engineering and shipbuilding. 
The oil industry’s marketing system is so 
arranged that farms throughout Great Britain, 
however remotely situated, can obtain 
deliveries of petroleum products within a 
very short space of time. Nor must it be 
overlooked that manufacturers of tractors 
and implements are themselves big consumers 
of oil. They require a very wide range of 
products for use in foundries, for the 
numerous machining operations and for the 
protection of their finished products against 
corrosion, whilst in store or in transit to 
overseas markets. 

Consumption of petroleum products by 
our own agricultural industry was relatively 
small in the early 1920s, the main off-take 
being kerosene of lamp oil quality for 
domestic lighting and heating, as well as 
for stationary hot bulb ignition engines and 
tractors. At that time, the advantages of 
using gasoline were well known, and the 
effect of the country’s taxation policy, 
storage regulations, &c., led to a demand 
for engines designed to burn a less volatile 
fuel. During the 1930s, British manufac- 
turers developed engines with higher com- 
pressions than had formerly been used and 
the importation of American and German 
designed tractors, together with the 
appearance of crawler machines fitted with 
diesel engines, influenced the country’s fuel 
and oil requirements. 

Although international markets have recog- 
nised all the technical advantages of the 
diesel engine, taxation policies and conditions 
in different countries have an influence on 
the fuels—and therefore on the kind of 
engines—used in agriculture. In the United 
States, Canada and, indeed, in many countries 
in the world, gasoline is tax free for farmers, 
hence we find that the bulk of tractors are 
powered by gasoline engines. In our own 


INDUSTRY’S DEVELOPMENTS 


Extracts from the address are printed here. 


country, where gasoline is taxed on the same 
basis as for road vehicles, the demand for a 
tax-free fuel, vaporising oil, understandably 
increased. However, the demand for vaporis- 
ing oil in recent years has receded, because of 
the increased use of diesel power. The 
extent to which this is being used to-day in 
agriculture is illustrated by a highly significant 
fact. It is that the free world’s consumption 
of diesel oil for tractors has exceeded that of 
vaporising oil (power kerosene). 


RESEARCH AND DEVELOPMENT 


The oil industry’s research programme is 
very progressive. It includes research into 
quality control, the search for new applica- 
tions for base materials and chemicals, the 
development of new processes and the 
improvement of existing products, all of 
which are aimed at reducing consumers’ 
operating and maintenance costs. A research 
centre also does considerable work on formu- 
lating blends of available components to 
meet the energy requirements of home and 
overseas markets that may be influenced by 
geographical reasons, or changes in manu- 
facturers’ designs. To meet the increasing 
demand for diesel power, the performance of 
fuels and lubricants must be observed under 
the most careful control conditions. In 
recent years, the use of additives has increased, 
with the result that the testing of lubricating 
oils has now become highly specialised, and 
it has materially helped the development of 
the modern high-speed diesel engine. Another 
contribution out of research has been the 
development of E.P. transmission oils for 
hypoid gears and, more recently, the intro- 
duction of lithium base greases that have the 
essential properties for use over a wide 
temperature range. 

Research workers have a happy way of 
understanding each other, and the outcome 
of such close co-operation is one of benefit 
to industry. One typical example of this 
co-operation is that research workers have 
discovered that radioactive materials can be 
used for new avenues of investigation in 
agriculture and engineering. At the last 
open day of the National Institute of Agri- 
cultural Engineering a demonstration was 
given, for the first time, on how radio tracers 
could be used to help in the investigation of 
wear problems associated with tractor engines 
working in dusty conditions. The technique 
of using radioactive materials was developed 
originally by one of the oil industry’s research 
centres. By employing a radioactive com- 
pression ring it is possible to determine the 
rates of wear of this component with and 
without anti-wear additives in the oil whilst 
an engine is running on a test bed. Prior 
to this discovery, conventional methods of 
investigation involved running an engine 
for long periods, dismantling, and assessing 
wear of cylinders and piston rings by changes 
in measurement and weight. Although this 
form of procedure produced valuable infor- 
mation, nevertheless it was time consuming 
and repeatability of tests was not always 
entirely satisfactory. 

To-day, a more advanced method is used 
to study corrosive and abrasive wear with a 
higher degree of accuracy, and the technique 
can now be applied to a moving vehicle. 
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The vehicle’s engine is of the four-cylinder 
type and two pistons each have one radio- 
active compression ring. By means of a 
specially designed pump, the total volume 
of oil is circulated once every three minutes 
through a detector, so that, to-day, the 
performance of lubricants can now be 
studied over a wide range of road conditions 
and speeds throughout the year. No doubt 
the N.LA.E. will adopt a similar technique 
and use radic tracers in a tractor working in 
dusty conditions or travelling through a 
dust tunnel. The future may reveal, in fact, 
that research workers in agriculture and 
engineering have found other uses for radio- 
active materials in investigations that may 
well revolutionise some aspects of farming. 

A recent development from research has 
been the introduction of two liquid seed 
dressings which, when used with a specially 
designed machine, have made it possible for 
seed merchants to treat seeds at a rate 
approaching 44 tons per hour. The main 
advantages are the treatment with a higher 
degree of accuracy, and the elimination of 
the danger of harmful mercury-laden dust 
being released in the atmosphere or con- 
taminating the mill. 

The extensive use of ferrous materials has 
faced technicians with many problems of 
corrosion brought about either by weather 
and/or chemical action. Admittedly, ferrous 
materials have many production and eco- 
nomic advantages, but it cannot be denied 
that corrosion has become a very costly 
business. Let us consider, for example, a 
combine drill. Would it not be possible to 
use plastics materials to replace some of the 
components that are attacked by corrosion ? 
Plastics could also be used for new designs 
of mechanical handling machinery to give 
added protection against damage to market 
produce. Then, the problem caused by 
other kinds of corrosion that reduce the 
useful life of tanks for spraying agricultural 
chemicals, or the storage of liquids and 
fuels, may one day be solved by the use of 
epoxy resins. The value of the application 
of this material has already been firmly 
established by its use for the lining of metal 
food containers. A more recent development 
has been the production of foam polystyrene. 


FUTURE TRENDS 


Market research and future trends will 
reveal that agriculture is capable of expand- 
ing and supporting further increases in the 
mechanisation of farming methods, in par- 
ticular, in live stock farming and in the 
backward areas within the Commonwealth. 
The outcome of further work in research 
and engineering will undoubtedly produce 
machines and implements of new design 
including engines of higher efficiency and 
new forms of transmission using hydraulic 
power. The oil industry will carry on doing 
what it has done in the past, that is, to meet 
the ever-increasing demands of the markets 
here in Britain and overseas without difficulty. 

A fact which should not be overlooked is 
that the world’s reserve of oil in relation to 
production has steadily been rising year by 
year, although the amount of production is 
expanding. There were proven oil reserves 
at the beginning of 1959 sufficient for about 
forty years’ supply at the current rate of 
production. Indeed, the ratio of proven 
reserves tO current production has con- 
sistently increased over the years. Proven 
reserves, moreover, do not constitute total 
reserves but merely those quantities which 
it is known can be made available at current 
levels of economic cost and technical know- 
ledge. Exploration is continuous and on 
an extensive scale. 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


ISAMBARD KINGDOM BRUNEI 


Sir,—By his pathetic attempts to locate the 
Clifton Suspension Bridge, which he now 
places between Bath and Bristol, Mr. 
Newhouse surely forfeits any claim to con- 
demn Brunel for a lack of “attention to 
detail.” In his article, Mr. Newhouse 
criticises Brunel’s G.W.R. route because it 
went through Bristol to the west, but the 
first object of the railway was to connect 
Bristol and London. The line to Exeter and 
South Devon came later. Mr. Newhouse 
not only owes Bristolians further apologies, 
he also owes apologies to all engineers for 
his ill-timed and bad-tempered attack on a 
great engineer. Surely many engineers have 
gained inspiration from the Chepstow and 
Saltash bridges and many other works of 
the genius to whom Professor Pippard 
referred at Clifton on September 15. 

T. A. Coomss, 
A.M.I.Mech.E. 
Wembley, 
North Middlesex, 
October 12, 1959. 


REDESIGNED LIGHT CAR 


Sir,—Referring to an article under the 
above title in your issue of October 2, 1959, 
it is misleading to claim that the interior 
dimensions of these redesigned cars are large. 
When, in your leader (issue of September 25, 
1959), the demise of the “* Popular” was 
mourned, it could have been added that a 
special small size of human beings is required 
for its successor! Little people may buy 
and use the car described and their little dogs 
can pass through the doors easily. Unfortu- 
nately, my nineteenth century model head 
touches the ceiling of this new car when I 
sit either in the front or on the rear 
This lowering of the roof is unfair to any 


seal 


tall people and to burly farmers, busy doctors, 


and others who must in the course of thei 
day's work enter and leave the car fre 
quently 

In th new cars one bo ight fron 9° to 
19s f yuld sit on the front « i its 
nd wea heart with 
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BALLAST TAMPERS FOR SOUTH 
AFRICAN RAILWAYS 


Sir,—We refer to the article entitled 
‘“* Mechanisation of Railway Maintenance ” 
which appeared on page 971 of your emer- 
gency issue dated June 26, 1959. Your 
South African correspondent writes: “.. . 
ballast tamping machines...... are making 
their appearance in many places along the 
permanent way in South Africa.” This gives 
the impression that the use of ballast tampers 
in the Union is a surprisingly recent innova- 
tion. This is not true. Our company has 
supplied ballast tampers to South African 





Lightweight ballast tamper for South African Railways 


Railways since 1953 and was, in fact, the 
pioneer company in this particular territory. 

Also, by association of the text of your 
article with the illustrations on pages 97] 
and 972, your readers might be led to believe 
that the South African Railways have twelve 
machines of the type shown. This again is 
not true. To the best of our knowledge, 
the administration possesses only two such 
machines (which are not of our manufacture) 
We have further ten 
automatic ballast tampers, type B.27, to the 


recently supplied a 


South African Railways and we currently 
hipping twenty-two lightweight tamper! 
type CBL.09 milar to that illustrated, and 
ha f pplied to the South Alri 
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cerning the application of electronic digital 
computers to problems of structural design, 
particularly in the case of multi-storey 
frames. 

At the Division of Building Research we 
have recently been engaged on programming, 
for the C.S.I.R.O. Mark | computer located 
at the University of Melbourne, the analysis 
of multi-storey frames under various loading 
systems, and it may be of some interest to 
present the approach adopted and the time 
required for analysis of some typical frames. 

The moment equation for any member ah 
under a transverse load system is given by : 


Map=2EK 28, + %)+(F.M.)an . . (I) 
where 
(I 
Kw~(y), 
= joint rotation. 
F.M.= fixed end moment. 


Equation | may be expressed as 
2 Ko,'8,+20,+(F.M.),=0 . . (2) 


where 6, refers to the points adjacent to a, 


and 
Kor KuiS(2),. 


In our programme equation (2) is not equal 
to zero, but to a residual R, which is relaxed 
to zero by adjustment of 6, (Shaw, 1953': 
Southwell, 1935"), and the process is carried 
out iteratively for each joint in succession. 
When all residuals are reduced to zero 
simultaneously (at machine precision of 
approximately | part in 10°), the problem is 
solved to the same degree of accuracy and 
the required moments are printed out, 
using equation (1). By adding further para- 
meters and the translation factor, this pro- 
gramme has also been extended to cover the 
case of sidesway under wind loads. 

For a typical structure of twenty-five 
storeys, two bays wide, the machine calcula- 
tion time the order of three minutes 
under the transverse load system, and about 
At present 


Is ol 


twenty minutes for wind loading 


capacity the machine will analyse a structure 
of twenty-five storeys, five bays wide 
Ihe development of this programme was 
‘ \perience in programming for this 
il analysis and occupied about 
] ] R SSI 
' 1). Berespor 
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Book Reviews 


Proceedings of the European Congress on 
Ground Movement. Leeds University, 
Department of Mining, Leeds, 2. Price 
42s. 

THe Congress was held at Leeds University 

in April, 1957, with the primary purpose of 

relating surface movement to mining opera- 
tions. The Proceedings contain the text and 
discussion of the twenty-three papers pre- 
sented, of which sixteen were by German, 
French, Dutch or Polish authors. Most of 
them give the results of recent field investiga- 
tions by mining engineers and surveyors into 
the many factors involved, both underground 
and on the surface; five papers describe 
research by means of models, or are purely 
theoretical. They present a fair survey of 
the present state of knowledge of the subject 
in Europe. Some of the precautionary 
measures enforced abroad are given, e.g. on 
mining operations and rail track maintenance 
in Germany. In this country little has been 
published hitherto of the numerous special 
methods of mining used or of the results 
achieved. Much more work is required 
before reliable rules can be made ; those now 
in use are rudimentary and subject to large 
variations because conditions differ so much 
from site to site. The publication is of use 
chiefly to mining engineers concerned with 
the planning and working of methods of 
extraction of minerals in seams underlying 
built-up areas or vital structures which must 

not be damaged in the process ; it is also a 

useful record of information for all those 

engaged on research into this very compli- 
cated subject. 


The Festiniog Railway: Volume II, 1890- 
1959. By J. 1. C. Boyp. The Oakwood 
Press, Bucklands, Tandridge Lane, Ling- 
field, Surrey. Price 30s. 

IN the year 1954 we had occasion to review 

the first volume of Mr. Boyd’s book on the 

Festiniog Railway, a book as remarkable 

for the completeness of its documentation 

as for the fact that there was enough to say 
about a narrow gauge railway 12 miles long 
to fill not merely one volume of 200 pages, 
but a second that was then in contemplation. 
That the Festiniog was, and still is, no 
ordinary railway goes without saying, and 
we are glad to be able to say that Mr. Boyd 
in his second volume has surpassed his 
first. A great deal has happened at Port- 
madoc since 1953-54. From a line closed, 
yet not abandoned, overgrown with weeds 
and saplings, and with rolling stock gradually 
falling to pieces where it stood, the Festiniog 

Railway has passed into new ownership, 

and is now re-opened as far up the valley 

as Tan-y-Bwich, and operating a regular 
passenger service with a trading profit. 
From the new owners Mr. Boyd has had 


the remaining documents of the railway, 
past and present, made available to him, 
and so this second volume not only com- 
pletes the history of the line from 1890 to 
the present time, but includes a number of 
tems to supplement the information given 
the ecarher volum 1! lt 1 work 
» 4 completen i deta is perhap 
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smartness and efficiency, and yet from the 
end of the Spooner era successive manage- 
ments seemed incapable of adapting the 
line and its peculiar attributes to the chang- 
ing trends of trade at Portmadoc and 
Blaenau Festiniog. Even so, the effects of 
prolonged depression in the slate trade and 
onset of war, in 1914, were nothing to what 
was in store for what might be called the 
“desperate ‘twenties so far as the Festiniog 
Railway was concerned. Narrow gauge 
railways, with all their attendant slowness, 
were complete anachronisms in the post- 
war years, and to build a new one in the 
form of the Welsh Highland line at a time 
when road transport was rapidly developing 
was the height of folly. Mr. Boyd tells in 
great detail how the once-prosperous Festi- 
niog Railway became linked with this ill- 
starred enterprise, yet while the new line was 
doomed to early closure the Festiniog carried 
on, somehow, and in great difficulties 
managed to continue through World War 
Il. The ending of the story is one of not 
quite unalloyed happiness ; for although the 
line is open again and being efficiently 
worked between Portmadoc and Tan-y- 
Bwlch the way beyond has been cut across 
by the works of the pumped storage hydro- 
electric scheme of the Central Electricity Gen- 
erating Board, and it is not yet clear how 
narrow gauge railway communication will be 
eventually re-established between Tan-y- 
Bwich and Blaenau Festiniog. 


Warmeaustauscher. Grundlagen der Chemi- 
schen Technik, Band 4. By R. GREGORIG. 


Aarau and Frankfurt-on-Main: Verlag 
H. R. Sauerlander and Co., Aarau, 


Switzerland. Price Sw.Fr.45 

PUBLISHED as the fourth in a series of hand- 
books of chemical engineering (of which 
forty are projected), the present volume, 
Heat Exchangers, encompasses all aspects of 
theory, design and operation of coolers, 
economisers, condensers and evaporators 
(but excluding steam boilers). In the theo- 
retical part, Professor Gregorig deals in 
particular detail with film condensation and 
the effect of surface roughness. In the case 
of evaporation, the effect of surface condi- 
tions, the presence or absence of contamina- 
tions, are of paramount importance. Econo- 
mic considerations in the design and dimen- 
sioning of exchangers are discussed in detail 
by the author, who before taking up his 
present teaching post had for many years been 
active in a leading Swiss firm. A substantial 
section of the book is devoted to questions of 
efficient operation of exchangers under indus- 
trial conditions. This involves questions of 
cleaning and other maintenance, the need for 
stand-by plant, and causes of malfunctioning 
and damage. The detailed treatment and the 
clear exposition should recommend the book 
to all who wish to obtain an all-round, up-to- 
date work of reference on this important 
subject 


Books Received 


The Desuen 1 Land Drainar Wort By RB 
Berkel Theorr Butterworths Sc. Put 
ons. 4 and S. Bell Yard. London. W< p 
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Obituary 

SIR HENRY TIZARD, G.C.B., F.R-S. 

We record with regret the death of Sir 
Henry Tizard, which occurred last Friday, 
October 9. Sir Henry, who was seventy-four, 
was a former Rector of the Imperial College 
of Science and Technology and a former 
President of Magdalen College, Oxford. 
But without underestimating in any way 
the importance of these offices, it can be 
said that Sir Henry will best be remembered 
by engineers by his services to the Govern- 
ment as a member of the Air Council and 
as chairman of the Defence Research Policy 
Committee and the Government Scientific 
Policy Committee. 

As a youth, Sir Henry was destined for a 


naval career. That intention had to be 
abandoned, however, because of defective 
eyesight and from Westminster School, 


where he received his early education, he 
secured a demyship in mathematics and 
science at Magdalen College, Oxford. Sir 
Henry graduated with first class honours in 
mathematical moderations and in chemistry, 
continued his studies for a year in Berlin 
and then worked for a year or so in the 
Davy Faraday Laboratory at the Royal 
Institution. In 1911, Sir Henry was elected 
to a Fellowship at Oriel College, Oxford, 
and was a lecturer in natural science. Early 
in the first world war, he joined the army 
and before the end of 1915 transferred to 
the Royal Flying Corps. Subsequently, he 
became responsible for the scientific work 
at the aircraft testing station which was 
established at Martlesham. 

Soon after the first world war, Sir Henry 
was appointed assistant secretary of the 
Department of Scientific and Industrial 
Research, succeeding to the secretaryship in 
1927. Two years later, he became Rector of 
the Imperial College, an office which he 
occupied with distinction for a period of 
thirteen years. During his years as Rector, 
Sir Henry was enthusiastic about the future 
development of the College, giving particular 
attention to the Departments of Aeronautics 
and Chemical Engineering and Applied 
Chemistry. Before he relinquished the 
Rectorship there were many services which 
he was called upon to perform for the 
Government in the critical years of the 
second world war. He presided over many 
scientific committees concerned with air 
attack and defence. After Sir Henry was 
elected President of Magdalen College, 
Oxford, in 1942, a great deal of his time was 
taken up by his work on Government 
scientific committees, work that undoubtedly 
made him an obvious choice for the chair- 
manship of the Defence Research Policy 
Committee and the Government Scientific 
Policy Committee which were formed soon 
after the war ended. He retired from the 
chairmanship of both committees in 1952. 

Throughout his career, Sir Henry made 
many notable contributions to scientific 
literature, mainly by papers to learned 
societies and by articles published in scienti 
fic journals He was elected a Fellow of 
the Royal Society in 1926 and was an Hono 
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Earnings of Engineers—A Survey 


The Engineers’ Guild has had carried out a survey of what engineers earn and 
we print below some extracts from The Professional Engineer, the journal 
of the Engineers’ Guild, relating to that survey. 


SOCIAL SURVEY 


HE drawing of the sample for the survey, 

the issue and receipt of the questionnaires 
and the preparation of the tabulations were 
carried out by the Social Survey Division of 
the Central Office of Information, the 
official Government agency for statistical 
investigations. The Social Survey has pro- 
vided the Guild and the Royal Commission 
on Doctors’ and Dentists’ Remuneration 
with a set of tables of which the more 
important are reproduced in the October 
issue of The Professional Engineer, the 
journal of the Guild. The Social Survey 
and the Royal Commission are not respon- 
sible for the interpretation of the tables, nor 
for the comments upon them, which have 
been prepared independently by the Guild. 


THE SAMPLE 


The figures set out in the tables are derived 
from information, covering the financial 
year 1955-56, provided by 6137 professional 
engineers. 

A one in five sample was drawn by random 
selection from the 1957 lists of corporate 
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members of the Institutions of Civil, of 
Mechanical, and of Electrical Engineers, and 
a detailed questionnaire was sent to the 9900 
persons which this comprised, after eliminat- 
ing names drawn a second time because of 
membership of more than one Institution 
and the removal of those with addresses 
outside Great Britain. 

An analysis of the response shows that 
the overall effective response rate attained 
the high figure of 73-7 per cent. A further 
analysis by Institution has confirmed that 
the sample was evenly distributed and 
shows an effective response rate of over 
70 per cent in each case. 


THE QUESTIONNAIRE 


The questionnaire covered date of birth 
and of election to graduate and corporate 
membership of the relevant Institution ; field 
of employment ; total net earned income 
in the financial years 1954-55 and 1955-56 ; 
additional emoluments in the form of a house 
or car ; capital expenditure by those in prac- 
tice as a principal; and pension arrangements. 
An additional question was included to ensure 
that those whose income in either year was 
abnormal due, for example, to intermittent 
employment were excluded from the final 
tabulations. A reply-paid envelope was 
sent to each member of the sample, together 
with letters from the chairmen of the 





Royal Commission and of the Guild explain- 
ing the purpose of the survey and asking for 
support. The completed questionnaires were 
returned direct to the Social Survey Division 
and were accepted over a period of about 
five months, during which two reminders 
were issued to those who had not replied. 

At no time have the completed question- 
naires been seen by the Guild, and further 
safeguards were added during the prepara- 
tion of the tabulations for publication to 
ensure that the information provided by 
those in the sample could not be identified 
with any individual. Fig. 1 shows the 
percentage income distribution, all engineers 
1955-56. 


REMUNERATION 


The prospect of increasing income with 
age is illustrated in Fig. 2, where the medians, 
quartiles and highest decile are plotted on 
an approximate age base. The lower quartile, 
median, upper quartile and highest decile 
are the points such that 25, 50, 75 and 90 per 
cent of the respondents were in receipt of 
incomes below the figures given. 

In most fields of employment (as shown 
by tables not reproduced here) incomes 
were such that the margin between lower 
quartile and median is less than £250, this 
figure being exceeded only in the case of 
those in private practice, in salaried em- 
ployment outside the profession, and in the 
age groups from forty-five upwards. With 
the exception of these categories the median 
income is also remarkably consistent through- 
out, the maximum variation being £231 for 
all groups other than local government 
service. The latter shows a marked depres- 
sion of incomes, the median being by con- 
trast £82 below the next lowest group, and 
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with the poor career prospects indicated by 
the highest decile. 

In general, the spread of incomes is very 
wide in the higher age groups, and this is 
most marked in the case of those in private 
practice where, however, the tradition of 
unlimited liability and any capital investment 
made must be taken into account. In con- 
sidering the differences between the figures 
for consulting engineers and those for their 
staffs, it must be remembered that these are 
to some extent complementary categories in 
that a proportion of salaried employees in 
consulting firms may in due course become 
partners, and that the average age of those 
in the sample of consulting engineers is 
relatively higher than that in other categories. 

Clearly the rewards to the professional 
engineer of exceptional success are very well 
worth having, but these are available to an 
exceedingly small percentage. It is equally 
clear that qualification as a professional 
engineer is no guarantee that a person’s 
income will ever rise much above that of a 
skilled technician. 

Tables (not reproduced here) give the 
breakdown of incomes by age for members of 
each of the three Institutions covered by the 
sample, the medians and quartiles being 
shown at the foot of each table. There 
appears to be no very marked difference in 
prospects between the three groups, except 
in regard to the top incomes. 

There is a marked concentration of civil 
engineers in the bracket £800-£999, whereas 
in the case of mechanical and electrical 
engineers the main concentration is spread 
over the bracket £800-£1199 and in the case 
of mechanical engineers it is slightly higher 
in the upper half of this range than in the 
lower. On the other hand there are more 
than twice as many civil or mechanical as 
electrical engineers in the bracket £6000 and 
over, although the size of the sample of 
civil engineers (and the total corporate 
membership of the Institution of Civil 
Engineers) is little more than half that of 
either of the other two branches. Table | 
shows the proportion of engineers with 
incomes over £2000 in certain fields of 
employment. 


TABLE I—Proportion of Engineers with Incomes over £2000 in Certain Fields of Employment, 1955/56 
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Total Total receiving Proportion Total receiving Proportion 
number | £2000 and over I in over £2800 =1 in 
Commerce and industry... ... 2,533 418 6 185 13 
Civil Service ... ... ... ae 754 | 57 13 | 4 | 188 
Local Government... ... 606 12 8 75 
Nationalised electricity ... 577 12 | 48 





is the only field in which more than half of 
all engineers were receiving less than £1000 
per annum. 

This figure is the more striking when it is 
remembered that the sample is exclusively 
drawn from those who are fully qualified as 
corporate members of their professional 
Institution. The Civil Service on the other 
hand shows the highest figure for salaried 
engineers of all ages at the bottom of the 
scale, but this position contrasts sharply 
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In its comments on the survey the Guild 
remarks: “In 1956 half the professional 
engineers in the country earned less than 
£1200 and 30 per cent earned under £1000. 
Only one in four of all engineers received 
more than £1600. Even in the age group 
40-54, when most persons attain their peak 
earnings, over 63 per cent were receiving 
less than £1600 per annum. The following 
Table II shows the distribution of incomes 


by age groups : 


All Engineers, 1955/56 


(Summary of Table IID 





























Income 1955/6 Age Group Per cent 
£ per annum — ~— a ———- —— Total for 

25-39 40-54 55-70 all ages 
Ree 5... 5 ted: sone ales. pas 359 60 42 461 76 
800-1,199 bss Apukobte! leen Vede 1,770 751 164 2,685 43-9 
“CS. ee a 539 710 187 1,436 23-5 
Se: ope) bea’: doe pale 6 139 374 137 650 10-6 

eS eee sioiata 38 226 90 354 5-8 . 

ON , RO TES re 19 100 46 165 2:7 
pS iar Fee pack iar 5 60 34 99 1-6 
oe a _, Se Oe me ee Pe 13 130 120 263 4°3 
6,113 100-0 
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‘The median income for British engineers 
in 1956 was under £1200; how did this 
compare with their opposite numbers in the 
United States and Canada, to which many 
British-trained engineers emigrate every year ? 
The Engineers Joint Council, an organisa- 
tion of the principal American engineering 
societies, made a survey of engineers’ 
incomes for 1956* which provides a dramatic 
contrast between the career prospects in the 
two countries. 

‘Half the professional engineers in the 
United States earned more than £2250 at 
age 25 and £2750 at age 30. Only one in 
ten was earning less than £1625 within one 
year of graduation. In other words, 90 per 
cent of American engineers were earning a 
higher salary at twenty-two than three 
out of four’ British engineers, achieved 
throughout their entire career. Comparable 
figures in Canada are given in the. 1956 
Survey of Salaries published by the Associa- 
tion of Professional Engineers in the Province 
of Ontario. These show that half of all 
engineers there earned more than £1700 one 
year after graduation, £2000 four years 
after graduation, and £2600 nine years after 
graduation, or about age thirty. No reason- 
able allowance for the differing cost of 
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Fig. 2—Income distribution by age (approximate) : 
all engineers 1955-56 


living in the three countries can remove 
these disparities. 

“In all the principal countries of the world, 
the last twenty years have seen the increasing 
importance of the engineer and scientist to 
the future prosperity of mankind. Industry 
has become more complex, atomic power 
has been harnessed, and since the war and 
the difficult years which followed it industry 
has expanded at an increasing rate. All 
these developments have created an unprece- 
dented demand for professional engineering 
talent. The position was objectively assessed 
in the authoritative Report on Scientific and 
Engineering Manpower, published at the 
end of 1956: 

“*The correlation between increases in 
industrial output and increases in the 
numbers of scientists in employment is more 
than fortuitous. Modern science, whether 
basic or engineering science, is the source of 
almost all the ideas on which the develop- 
ment of modern industry depends, and 
certainly the source of all the more important 
ideas. We cannot foretell what scientific 
or technological developments are likely to 
transform industry in the future ; but we 
can say that scientists and technologists are 
an essential condition to the healthy growth 
of industry, now and in the future. Adequate 
numbers of properly trained men are thus 
critical for the maintenance and improve- 





** Professional Income of Engineers, 1956,’" Report No. 102 
prepared by the Special Surveys Committee of Engineers Joint 
uncil, New York, U.S.A. 
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ment of Britain’s present position in the 
face of increasing technological and business 
competition from abroad.’ 

““On the other hand there is abundant 
evidence that in Great Britain the last 
twenty years have been marked by a sub- 
stantial decline in the standard of living of 
professional engineers and of the profes- 
sional classes generally: In its evidence 
submitted to the Royal Commission on 
Doctors’ and Dentists’ Remuneration in 
January, 1958, the Guild drew attention to 
the consequences of this decline on the 
energy and enthusiasm of the professional 
classes, and urged that those who carried 
heavy responsibilities should be able to 
enjoy a high standard of living. The failure 
to achieve this in comparison with the 
United States and Canada has inevitably 
acted as a spur to emigration, with the 
result that between 1954 and 1956 the rate 
of emigration to North America by members 
of four leading engineering Institutions was 
equivalent to just over 9 per cent of their 
net increase in membership over the same 
period. That these figures have not been 
exceeded should be considered a tribute 
to the loyalty and public spirit of the engin- 
eering profession, but the contrast in human 
terms between the picture on each side of 
the Atlantic is an indictment of the value 
placed on professional engineering talent in 
this country. 

“* Is the position materially different to-day ? 
By comparison with 1956 real incomes 
have improved, as the rate of increase in the 
cost of living has diminished and tax reliefs 
have been granted, but the discrepancies 
disclosed by the Guild survey between what 
is required and what is offered in the way 
of actual salaries are so great that there is 
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still a very long way to go. Nor is there 
any reason to suppose that rewards in these 
other countries have remained static. An 
interesting tailpiece is provided in 
published last year by the Technological 
Institute of North-Western University, 
Evanston, Illinois, U.S.A., which show that 
the average starting salary accepted by the 
ninety-six engineers who graduated that 
year was 505 dollars a month, or. just over 
£2150 per annum. 

“Those who enter the engineering pro- 
fession are concerned with much more than 
the material rewards which it offers. In 
Thomas Tredgold’s famous words, they seek 
‘to direct the great sources of power in 
Nature for the use and convenience of man,’ 
and it is on their efforts more than anything 
else that the politicians must depend for the 
realisation of their aim to see the standard of 
living doubled within the next twenty-five 
years. Yet the very survival of the engineer- 
ing profession in its traditional form is now 
being threatened ; its sense of service to the 
community is being traded upon to secure 
professional services for a sub-professional 
wage ; and the professional outlook of its 
members is being eroded by an attitude of 
mind which denies them a fair share in the 
benefits which they have played a major 
part in creating. 

“This state of affairs can and must be 
changed, and the first step has been taken by 
the Guild in producing the facts for engin- 
eers, for those who employ them and for 
the Government. The Guild is now taking 
steps to see that these facts become as 
widely known as possible. It also intends 
to carry out a similar survey in 1960, for 
which preparations are already being made, 
and at frequent intervals in the future.” 


Nucleonics Instrumentation Factory 


N 1956 the nuclear projects of the Plessey 

group of companies were centralised and 
consolidated by the formation of Plessey Nucle- 
onics, Ltd. This company, with its factory and 
research laboratories at Weedon Road, North- 
ampton, offers industry a service covering the 
design and manufacture of nuclear instrumenta- 
tion of all kinds. At first its main activity was 
the development of a system for detecting 
failures in the fuel element cans in nuclear power 
stations. There resulted a range of burst-slug 
detection equipment which has been installed 
widely in Great Britain and abroad, as detailed 
below. More recently the company has intro- 
duced a variety of other products including flux- 
scanning equipment radiation detectors of many 
kinds, health instrumentation, process control 
instruments using nuclear measurement tech- 
niques, and the manufacture of complete nuclear 
instrumentation for research and power reactors. 
It was to see something of this work that we 
recently visited the company’s establishment at 
Northampton. 

As the company’s activities widen in scope 
there is increasing emphasis on research and 
development which, jointly, now account for 
one-third of the manpower. There are labora- 
tories for physics, mechanical engineering and 
electronics with special laboratories for radiation 
studies and for the development of detectors. A 
neutron generator has been installed and irra- 
diation cells are being built together with the 
associated laboratories in which large radio- 
active sources can be used and handled. A small 
mathematical department has been set up to 
serve all these sections. 

Production is carried out in a self-contained 
factory equipped with machine shops and sheet 
metal work, welding and brazing departments. 
The assembly shop includes areas for mechanical 
and electronic assembly and wiring. There are 
also special clean (dust-free) areas for the 
assembly of radiation detectors and large 


mechanical equipments such as gas selector 
valves and precipitators. An extension recently 
opened by Sir John Cockcroft has nearly doubled 
the floor area and the number of employees. 

Plessey burst-slug detection (B.S.D.) equip- 
ment was originally developed for detecting 
faulty fuel element cans in Calder Hall “A” 
station. Similar equipment was used in Calder 
Hall “ B,”’ in the two stations at Chapelcross as 
well as in Marcoule station, France. An 
improved version is being supplied to the Central 
Electricity Generating Board’s stations at Brad- 
well, Hinkley Point and Trawsfynydd (North 
Wales) and for the Latina station which is being 
built near Rome by the Nuclear Power Plant 
Company, Ltd. ' 

A more recent development is that of a burst- 
slug detection system for heavy-water research 
reactors. It is being used in the reactors “‘ Dido,” 
‘Pluto,’ “DMTR” of the United Kingdom 
Atomic Energy Authority, in the German reactor 
FR2 being built at Karlsruhe and in the Swiss 
reactor at Wurenlingen. 

An illustration on page 436 shows some 





General purpose contamination monitor ‘‘ PNI 1065 ’’ is 
shown connected for use with a lead castle. A liquid 
probe and a beta/gamma hand probe are also available 
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(Left) Burst slug detection precipitator units for the nuclear power station at Hinkley Point, here being assembled in the clean area (dust free) of the Plessey 
Northampton factory. (Right) The plutonium monitor arranged for use with a hand probe 


of the B.S.D. precipitator units for Hinkley 
Point being assembled in the clean area. One 
of the improvements embodied in the Hinkley 
Point equipment concerns the wire that is 
transported between the sampling chamber and 
the detector chamber. For increased life this 
wire is now made helical. The pulleys that will 
carry the loop of wire when assembly is complete 
can be seen in the illustration. 

A new design of B.S.D. selector valve has been 
developed for Hinkley Point. It is intended to 
be installed as near as possible to the reactor, 
just outside the shielding and is designed to 
operate at a much higher temperature than in 
the case of Calder Hall where the B.S.D. valve 
is installed some distance from the reactor. 

One of the interesting instruments demon- 
strated during our tour of the factory was a 
new low-energy gamma-ray monitor. This 
instrument was first produced for detecting quan- 
tities of plutonium near the value known as the 
Maximum Permissible Body Burden (M.P.B.B.) 
which is a specified tolerance level for the 
human body. In this monitor (illustrated here) 
detection is effected by measuring the low- 
energy gamma-rays emitted by Plutonium 239. 
Because these rays are more penetrative this 
kind of monitor is more versatile than those 
that depend on the detection of alpha particles 
which have a maximum range of 45 microns 
(0-002in) in flesh. 

We saw three contamination monitors for the 
measurement of health hazards associated with 
the use of radioactive substances. They are a 
general-purpose contamination monitor PNI 
1065 to measure direct radiation hazards; a 
food monitor PNI 1045 made (on behalf of the 
Ministry of Agriculture, Fisheries and Food) 
for examining contaminated foodstuffs ; and a 
background monitor PNI 1072 for estimating 
interference with other nuclear measurements in 
situations where the local background levels of 
radiation need to be kept as low as possible. 

We illustrate the general-purpose instrument 
PNI 1065. Besides the monitoring of radio- 
active contamination, its applications include 
the assay of solids and measurement of activity 
in large or small samples of liquid. 

This instrument is fully “ transistorised.”” It 
is mains-operated for normal factory, hospital 
or laboratory use, but there is alternative pro- 
vision for running from a 12V battery. The 
e.h.t. supply is adjustable over a range suitable 
for most Geiger Muller and scintillation count- 
ing applications ; a scintillation counter pre- 
amplifier is included. The count rate is indicated 
on a rate-meter with a range of from 0 to 1000 
counts per second ; for low rates there is an 
electro-mechanical count register with a maximum 
operating speed of twenty-five impulses per 
second. The range of accessories being produced 
for use with the monitor includes lead castles 
(as illustrated), a liquid probe and a beta/gamma 
hand probe. 

The company is preparing proposals for 
submission to the Ministry of Housing and Local 
Government concerning the Ministry’s specifica- 
tion for water monitoring equipment suitable 





for installation by water supply boards. Two 
possible techniques are the evaporation method 
and the extraction of activity by ion exchange 
resins. In the former, quantities of water are 
evaporated to dryness, and the activity of the 
residue counted. This is a good method for 
use in the laboratory, but it is difficult to design a 
continuous automatic system of monitoring 
based on this principle without producing an 
extremely elaborate and expensive apparatus. 
The company has, therefore, concentrated its 
efforts on the second method. Radioactivity is 
extracted from water during its passage through 
an ion exchange resin bed, and a radiation 
detector in the resin measures the total activity 
accumulated since the measurement started. 
Thus, specific activity is related to the differential 
of the instantaneous counting rate. 

Typical of the company’s more specialised 
products are the single-channel pulse-height 
analysers, of which fifty have been supplied to 
the Atomic Energy Research Establishment at 
Harwell. The principle is that, when a scintilla- 
tion or proportional counter is used to detect 
nuclear radiation, electrical pulses are produced 
whose peak amplitudes are proportional to the 
energy expended by the radiation in the detector. 

If a single-channel pulse-height analyser is 


set for a given value of threshold voltage V, 
then it permits the counting of all the pulses 
whose peaks lie between V and V+dV, dV 
being the “ channel width.”” This analysis makes 
it possible both to identify particular radioactive 
isotopes and, by taking measurements at a range 
of threshold voltages, to obtain the energy 
distribution. 

Our tour of the establishment included a brief 
visit to the radiation studies laboratory, where 
much work is being done for Government depart- 
ments. The laboratory equipment includes a new 
100-channel pulse-height analyser and an electro- 
static neutron generator designed to produce 10° 
neutrons per second. Both these equipments 
are used for fundamental research on radiation. 

An interesting field of research by the North- 
ampton company in conjunction with the Plessey 
research laboratory at Caswell, concerns the 
possibility of using semi-conductors as radiation 
detectors. We were shown some crystals of 
cadmium sulphide and cadmium. selenide which 
are being developed for use both as gamma 
detectors and for the operation of a high-speed 
switch for data logging purposes. Recent 
specimens give 1 microampere of current at 
100V per rOntgen per hour and can, therefore, 
be employed in simple instruments. 


E.R.A. Network Analyser 


Five years ago we witnessed a demonstration 
of the network analyser designed and built 
by the Electrical Research Association, Leather- 
head, Surrey. As we explained in an article in 
our issue of May 14, 1954 (page 701), the network 
analyser was being built in four stages and at 
that time the first quarter had been completed. 
It consisted of three steady-state generator units, 
two wings of impedance (passive element) racks, 
a connecting and indicating board and a control 
desk for steady-state studies. This equipment 
was installed in the E.R.A.’s old laboratories at 
Perivale, where space was severely restricted, and 
the programme for building the subsequent 
stages had to be phased with the projected move 
to the new laboratories at Leatherhead. 

The analyser has now been completed and is 
installed in its permanent quarters at Leather- 
head, and we welcomed the opportunity of 
witnessing a recent demonstration of the instal- 
lation, which is known as “‘ ENA.”’ 

In the article to which we have referred we 
gave a full description of the design of the 
network analyser and there is little to add to 
bring the story up to date, except, perhaps, to 
emphasise the range and vatiety of its work. 

Like other network analysers, ““ENA”’ is an 
instrument for studying the flow of currents in 
an electrical network (or for studying analogous 
systems) by measurements on what is, in effect, a 
scale model. However, ““ENA” differs from 
most other network analysers in that its operating 
frequency can be adjusted immediately and 
continuously over a range of 100:1. Accord- 
ingly, frequency responses can be plotted and 





resonances located much more readily than with 
fixed-frequency analysers. Likewise, the transient 
response of a network to switching operations or 
sudden surges can be studied directly on ““ ENA ” 
without the step-by-step procedure that would be 
necessary on a fixed-frequency installation. 

More than forty specific problems posed by 
members of the Electrical Research Association 
have been solved by ““ ENA.”’ Typical examples 
include the breakdown of alternator windings 
and transformers in service ; a study of restriking 
voltages of a SO00kVA, 132kV_ substation ; 
transient stability and voltage surges in the 
supply network at Cliff Quay power station ; 
fault currents on an extensive 330kV power 
system ; transients from capacitor discharges ; 
and the flow of harmonics in a system supplied 
with high-voltage direct current. 

These examples illustrate electrical applica- 
tions but it will be appreciated that the analyser 
can equally be used to study any problems 
(thermal or mechanical) that can be expressed 
by an electrical analogue. 

We learn that the E.R.A. welcomes problems 
for solution on behalf of individual companies 
or organisations. For routine problems the 
charge to E.R.A. members is £30 per day of 
occupation of the analyser and the service 
includes the provision of operating staff and the 
submission of a report on results. The corres- 
ponding charge for routine use by non-members 
of the Association is £40 per day. All data 
and results are regarded as private. Inquiries 
should be addressed to the Electrical Research 
Association, Cleeve Road, Leatherhead, Surrey. 
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The demonstrations that were arranged during 
our visit to the laboratories were designed to 
emphasise the versatility of “‘ENA.” We were 
shown how the analyser is used to represent a 
power system and study its operating conditions 
and to examine the way in which waveforms in 
power systems can be distorted by the presence 
of harmonic frequencies ; in the latter case use 
is made of the variable-frequency characteristic 
of the analyser. Another demonstration showed 
the use of the analyser in determining the wave- 
form of the transient voltages that arise across 
circuit breaker contacts during interruption of 
current. 

Various systems of pendulums suspended to 
provide mutual interference were used in a 
demonstration to illustrate the ability of the 
analyser to deal with problems of mechanical 
vibration. The variable-frequency characteristic 
of the analyser was shown as a means of plotting 
the frequency response of a mechanical system ; 
the mechanical model used for this demonstration 
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unit. The two halves are identical in appearance 
and each consists of a control desk, four racks 
of network elements and two plug boards for 
interconnecting the units. The act of making 
any connection on the plug board is monitored 
by a tell-tale light on a mimic diagram above each 
plug board. 

This arrangement provides great flexibility. 
On the one hand, all the network elements can 
be used in conjunction with either control desk 
when tackling large problems. On the other 
hand, studies can be done simultaneously on 
two independent systems by apportioning the 
network racks and the plug boards between the 
two desks. 

The base parameters for the analyser are as 


follows: impedance 100Q (10mH and 1yF) ; 
power 2:5mW (500mV and S5mA); frequency 
1-592 kc/s (w10* radians per second) ; frequency 


range 0-159 ke/s to 15-9 kc/s (o#=10* to 10° 
radians per second). 


The resolution and repeatability of the measur- 





The E.R.A. network analyser is a variable-fi 
to back ; one half can be seen here. 


combined, in 


was, in fact, built as a mechanical analogue of a 
molecule of a polar dielectric, to illustrate 
dielectric constant and loss angle. 


OUTLINE OF THE ANALYSER 
It may be recalled, briefly, that the analyser 
consists of eighteen active units (or generators) 
and about 430 passive network units (as tabu- 
lated below) which can be connected to simulate 


Network Units of E.R.A. Analyser 


Generators iat Sat. cag’ Na aeee Somag "ese 18 
Low impedance | Resistance 126 
Medium impedance and a 42* 
High impedance inductance 60* 
ee a Oe eae ear oan ne aoe 72 
SID one cee: “Mpe. pco- 0d ‘eee 48 
™ networks... sae tie 48 
Autotransformers ( + 30 per ne ree 18 
Autotransformers (+ 10 iy Se ...nane, cies 16 
Mutual transformers (1 : a oes den y 
Mutual transformers wk orl: v5. 4 
Amplifiers As required 


* 24 medium and 24 high-impedance units have autotrans- 
formers and voltmeters for use as loads in power system problems. 


complicated electrical networks or their mechani- 
cal analogues ; associated with these elements 
are a measuring system and control desk for 
Steady-state studies and another for transient 
studies. 

One half of the complete analyser can be seen 
in the illustration ; the other half is arranged 
back-to-back with the first, and the two halves 
are connected by cables via a central control 


requency equipment. 
Steady-state and transient 


ee > ee ee 

problems can be studied simultaneously 

using the two control desks independently. Alternatively for large problems all the network elements can 
be association 


with one of the control desks 


ing equipment is 0-1 per cent of base amplitude 
and 0-1 deg. of angle for amplitudes greater 
than 10 per cent. The impedance and power 
level chosen resulted in a signal of 100uV for 
the metering of a current at 100 per cent level. 
The desired amplitude resolution calls, therefore, 
for a sensitivity of 0-1uV in the current measuring 
equipment, while the phase resolution requires 
sensitivity of 0-016.V. 

The “ passive ’’ network elements consist of 
two-terminal elements, composed of decade 
impedances in simple series or parallel arrange- 
ments, and three or four-terminal elements such 
as = networks and transformers, together with 
some electronic amplifiers. The terminals of 
each two-terminal element are brought out and 
identified by colour (red or black) at the ends of 
flexible conductors at a plug board. Three- or 
four-terminal units are treated as pairs of two- 
terminal units. Each unit has also four terminals 
available for metering (two voltage terminals and 
two current terminals, the latter being the 
potential terminals of a 20m shunt incorporated 
in the read lead of each unit). 

The most important qualities of these units are 
accuracy and comipactness. The accuracy is in 
general within 1 per cent of the nominal setting, 
or 0-1 per cent of the base value, so that for most 
problems the dial readings can be used without 
any corrections. The purity of the reactive 
components is also better than | per cent at the 
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base frequency. The components are so small 
that, for all but the high susceptance units, the 
space taken up in the racks is determined by the 
front panel requirements for the indicating dials. 
Small and inexpensive wafer-type switches with 
silver alloy contacts used both in the network 
units and in the selector system have proved 
completely satisfactory. Connection and measure- 
ment leads introduce errors less than 1 per cent 
of the base quantity. 

The eighteen generators are of conventional 
design, to act as steady-state power sources. 
They are adjustable amplifiers, with an inde- 
pendent phase and amplitude control in each 
unit. The output amplifier, which ensures a low 
output impedance of 0-12, has its output isolated 
from earth. Provision has been made for the 
insertion of built-in adjustable reactances and 
power and terminal voltage monitors, to save 
time in reaching initial balance in load flow 
studies. 

Steady-state measurements are made by servo- 
balanced a.c. bridges which indicate all measured 
quantities directly. The main measuring system 
consists of three automatic a.c. potentiometers 
operating simultaneously to indicate the potential 
difference V (amplitude and phase) between the 
selected points in the network, the current / 
through the selected unit (amplitude and phase), 
the direct phase difference ¢ between V and J 
and the products V/ cos ¢ and V/ sing; these 
products give the active and reactive load 
(watts P and vars Q) when V and / refer to 
voltage across and current through a unit or 
network. An independent direct voltmeter is 
also provided, mainly for quick checks and for 
monitoring a voltage across one unit while 
adjustments may be made to other units. 

The reference signal for the bridge measure- 
ment is derived from the same three-phase master 
oscillator that provides excitation for the gene- 
rator units. It will be seen that the measurement 
of voltage or current is made by comparing the 
selected voltage signal from the network nodes 
(or from a shunt) with a reference signal derived 
from a potentiometer. The difference of these 
two voltages operates a servo-system which 
adjusts the slider position on the potentiometer 
and the phase of the signal supplied to the 
potentiometer until a balance is obtained. 

The shafts of the potentiometers and phase 
shifters are coupled to dials on the control desk 
so that their angular positions display current 
and voltage in amplitude and in phase relative 
to a reference signal, together with the phase 
angle between them. 

Measurement of active and reactive load, 
which is usually difficult in variable frequency 
systems, has been made fairly easy by the use of 
an analogue method. The multiplying operations 
required are performed on a fixed frequency 
analogue signal by means of potentiometers and 
a sine-cosine resolver ganged with the voltage 
and current bridges. The accuracy of these 
operations is governed by the linearity of the 
amplitude potentiometers (which is 0-1 per cent) 
and the accuracy of the sine-cosine potentiometer 
which may introduce errors of 0-2 per cent. 

Bridge measurement is necessarily somewhat 
slower than direct measurement, in giving an 
indication. But the greatly increased scaJ< 
length (20in) reduces the time and effort of the 
operator in taking a reading. 

Direct measurement of voltage is made by 
means of an amplifier-operated rectifier instru- 
ment. Amplitude only is measured, but phase 
angle may be indicated on one of the monitoring 
cathode-ray tubes. Three such tubes are pro- 
vided for permanent display of voltage wave- 
forms at important points in the measuring 
system which can be selected at will, thus 
facilitating adjustment and giving immediate 
indication of faults. 





COLLAPSIBLE CONTAINERS FOR FLumps.—Collapsible 
tanks are now available from Dunlop Rubber 
Company, Ltd., General Rubber Goods Division, 
Cambridge Street, Manchester, 1; capacities of 
50,000 gallons can be made. The tanks are made 
of Nylon fabric coated on the outside with weather- 
resistant neoprene and on the inside with a suitable 
one of a variety of natural, sweetened and synthetic 
rubbers. The container can be sterilised with boiling 
water. 
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Prospect for a Nuclear-Powered Dry 
Cargo Liner 


ON Wednesday, October 7, a paper with the 
title ““ The Prospect for a Nuclear-Powered 
Dry Cargo Liner with Particular Reference to 
the Organic Moderated Reactor ’’ was read by 
E. C. B. Corlett, M.A., Ph.D., and E. P. Haw- 
thorne, B.A., at the Institution of Naval Archi- 
tects on behalf of the Joint Panel on Nuclear 
Marine Propulsion. We give below a summary 
of the paper together with certain particulars 
abstracted from it. 

Since passenger liners were considered to be 
specialised and the application of nuclear power 
to oil tankers had been fully covered already the 
authors directed their attention to large fast 
cargo liners. The Australia to United Kingdom 
route carrying refrigerated cargo was adopted, 
and a ship designed using the “* Mariner ”’ class 
hull and machinery as a base. Certain specific 
requirements concerning size, weight and prac- 
ticability were decided upon as a basis for the 
choice of reactor and points for and against 
various reactors are briefly noted. 

A table in the paper gives particulars of a 
family of conventional oil-fired ships of which 
one was selected as the basis for the nuclear 
ship study. The design allowed for increase in 
cargo capacity, due to the effect of the reduction 
in fuel upon cargo deadweight, and also the 
need to meet different stability requirements. 
Table I lists the particulars of the Nuclear Ship 
** N2B.” 


TABLE |—Particulars of Nuclear’ Ship “* N2B” 
Length between pages ak 528ft 6in 
Breadth .. psa as> 

32ft 9in 


Draught (maximum) 


Displacement ... 25,710 tons 


Block coefficient ... ... ... ... ... .-. 0-619 
Steelweight ... RE Ie 
Wood and outfit weight 1,980 tons 


Weight of insulation and refrigerating plant 1,100 tons 


Total machinery weight : 


(a) Machinery .. 850 tons |, 

(b) Reactor (wet) 1,880 tons 2,730 tons 
a eee NRE 
Total deadweight ihe : 13,300 tons 
Total cargo deadweight 12,640 tons 
Service speed . Ass. 19-8 knots 
Shaft horsepower (continuous) eee 19,450 
Equivalent reactor heat output ... ... 56-0MW 
Auxiliary load, equivalent reactor heat viet x 2MW 
Continuous reactor heat output... ... 2MW 
Port load.. Son tcek' Sean teen > iMW 


872,000 cubic feet 
468,000 cubic feet 
404,000 cubic feet 


Total cargo capacity Si 
Refrigerated cargo capacity.. 
Unrefrigerated cargo capacity 


Fresh water 
Crew and stores 350 tons 
Fuel oil ... ... 250 tons 
Average terpheny! consumption « on a round 
voyage . ... 0-34 ton per day 


Terphenyl polymer ‘stowage capacity . Fes 60 tons 

Terpheny! stowage capacity ... ... 6 tons 

a of Weights of Reactor and Associated Plant : 
. Reactor : complete with control rods 


ve om, fuel and cans, fuel handling 


85 tons 
a oY 7 and coolant (reactor and 
circuits) ... ‘ 50 tons 
3. Primary circuits : including “main 
pumps, pipe work and valves, heat 
exchangers, steam drums... ... 90 tons 
4. Shielding : 
Primary with structure 790 tons 
Secondary 660 tons 
5. Containment eos sar cui. coe a eee 
6. Auxiliary circuits : including emer- 
gency cooler, drain tanks, polymer 
storage, chemical plant, nitrogen 
supply and trace ae 45 tons 
Total PE Peet 1,880 tons 
Reactor Cost ... £820,000 
Total Cost £3,974,000 


The containment vessel accepts a pressure of 
105 Ib per square inch, giving a margin over any 
potential pressure resulting from a failure of 
the primary circuit, and has a shielding of 3in 
thick lead slabs. Propulsion is by a conventional 
two-cylinder arrangement of turbine machinery 
with steam at 630 1b per square inch gauge and 
the paper includes a diagram of the steam cycle 
flow together with drawings giving the machinery 
layout and sections through the reactor room 
which measures 45ft by 45ft. The specification 
of the reactor plant is given here. 

Operational conditions are considered and a 
schematic arrangement of basic controls set 
out together with a diagram illustrating reactor 


safety and availability. Safety in normal opera- 
tion and for both internal and external émergen- 


cies is examined together with questions of 


Specification of Reactor Plant 


Core : 
Maximum heat output poctaties 
normal overload a... ‘ 64MW 
Core height... Wie. dans, 
Nominal core diameter.. co eee 
Number of fuel channels ... 
Number of fuel rods per channel . 19 
Fuel ... rs RES .. UO, 
Initial enrichment ... pt “Meth 6 to I- 8 per cent U235 
Canning ... Stainless stteel 


7-9 tonnes 
8-1MW per tonne 
mere per tonne 


Weight of uranium 

Average rating 

Average burn-up ... 

Number of control rods 
Primary Circuit 


Composition of coolant/moderator Terphenyl-}-30 per cent 
polymer 
Temperature at reactor inlet... 208 deg. Cent. 
(563 d a. ) 
Temperature at reactor outlet .... 341 deg 
; : (646% deg. Fah. ) 
Maximum operating pressure 901b per square inch 
gauge 
Maximum coolant flow 1,294 Ib per second 
(c. 9,000 g.p.m.) 
Total pumping power ... 322 b.h.p. 
Make-up rate of terphenyl .. 1,950 lb per day at full 
power 


Number of primary circuits roe 
Secondary Circuit : 
Total evaporation at N.S.P. ... 196,910 Ib per hour 
Steam flow to main engines at 
160,380 ib per hour 
630 1b per square ‘inch 


gauge/620 deg. Fah 
320 deg. Fah. 


PPh” nsw: othe y eek n ans 
Superheater outlet conditions 
Final feed temperature... 


manning and the training of deck and engineer 
officers. Refuelling, including fuel handling 
arrangements, the supply and disposal of ter- 
phenyl, active polymer and solid particle filters 
are discussed and a tabular statement gives 
particulars of expected reliability and mainten- 
ance of reactor components. 

The basic assumptions upon which the 
economic practicability is based are noted, such 
as freight rates, cargo loadings, &c., and tables 
compare the available cargo deadweight and 
the percentage deadweight used of the oil-fired 
and the nuclear powered ship. Normal capital 
charges and operating costs have been assumed 
and are set out in the accompanying Table II. 


TaBLe Il—Capital Charges and Operating Costs 


Conventional, Nuclear, 
per cent per cent 
Interest on capital... ... ... ... 6+ 64 
SINS ck rah “ois -iphe*, see 5 5 
Insurance .. Ke 1} 24 
Fixed daily costs (Suez run) . £400 £425 


Costs of nuclear fuel are treated as a running 
charge and it is assumed that the fuel will be 
hired, due allowance being made for any refund 
value of fuel returned to bank. Fuel costs per 
horsepower at varying utilisation rates are 
set out in Table III. 


Tasie Ill—Fuel Costs 














t Shaft 0-6 Max. |0-5 Max. | 0-4 Max 
MW heat horse- utilisa- utilisa- utilisa- 
power tion tion tion 
“ .. wae 0-17 | 0-14 0-13 
camel fate 0-16 0-14 0-12 
CB. ics wunl ; ae 0-15 | 0-13 0-11 
Mie. on ck ee 0-14 0-13 0-11 
90.5.2 5. Sa 0-14 0-12 0-10 











Norte: Maximum utilisation is represented by maximum 


possible MW heat x hours per year. 
Average nuclear fuel costs in pence per maximum shaft horse- 
power hour. 


Graphs showing the percentage profit on 
capital investment and the capital invested per 
ton of cargo deadweight are included in the 
paper, and are based on an economic analysis 
of the conventional and nuclear ship families. 
Future developments based on _ experience, 
improved technology, reduction in fuel costs 
from improved canning material, and the use 
of plutonium are estimated and shown graphic- 
ally, and tables record the annual operating 
economics for both conventional and nuclear 
ships. 
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The figures listed are those given for the basic 
conventional ship and its nuclear counterpart 


Annual Operating Economics 
Conventions! Shp (GiB) 


Tons outward.. 30,640 
Tons homeward 22,390 
Tons total aT ee ae 
Capital charges, .. seb’) eab.) Oak 
Fixed costs, £ soa) ane ihe” weet” com ne 
Oe anaes 106,800 
Total costs, £.. Soe thek: eau’ pa: ee 
Net unit profitability les kbs tee bie Ree 

Capital cost/ ton 0, £ 53-5 


Net unit profitability/ton “cargo per 
annum las 1-0 


sean bias bones dil 


Tons outward.. 38,920 
Tons homeward 26,590 
Tons total ae 65,510 
Capital a. e: 2, 
Fixed costs, £.. Sa nesact stom 1 keke 
+ & erent 
Moderator, 2. Seve hc. ater as) cele 
Total costs, £.. 800,100 
Net unit profitability relative to C2B 0-79 
Capital cost/ton cargo,£ 60-7 
Net unit profitability/ton cargo per 

annum, relative to C2B 0-88 


Closed Circuit Television Equipment* 


A RANGE of television equipment of small 
size and low weight making it convenient for 
industrial closed circuit applications is now 
being produced by Philips of Holland and is 
available in this country through J. Frank 
Brockless, Ltd., 167-9, Wardour Street, London, 
W.1. We illustrate the Philips vidicon camera, 
control unit and monitor which form the basis 
of the system. The camera weighs 10 lb, and 
measures 34in by 54in by 10in. It will operate 
satisfactorily at a lighting level of 10ft candles, 
which is an average level of artificial lighting in 
a living room. Lenses from 16mm to 150mm 
and also a zoom lens are accommodated. 
Remote controls are available for the lens adjust- 
ments (including zoom), pan and tilt. 

The camera is energised and controlled from 
a small panel (which may be up to 450ft away) 
consuming 330W and measuring 10in by 20in 
by 20in. This combination has a frequency 





Camera, control unit and monitor of television system 


characteristic extending up to 5 Mc/s. The 
equipment can be supplied in different versions 
to operate on either the Continental scanning 
standard of 625 lines, twenty-five pictures per 
second, the American standard of 525 lines, 
thirty pictures, or the British standard of 
405 lines, twenty-five pictures per second. 

Several 14in monitors of the kind illustrated 
can be fed from one camera. Alternatively a 
picture projector may be used, the smaller of 
which gives a picture 5ft 4in by 4ft, while the 
larger ““ Mammoth ”’ projector shows a picture 
measuring 13ft by 10ft. Both projectors incor- 
porate a Schmidt optical system. 

A triple version of the vidicon camera can 
be supplied for colour systems, in which separate 
conductors are used for transmission of the 
red, green and blue components of the picture, 
and a three-channel control console is provided. 
The colour version of the “‘ Mammoth” pro- 
jector superimposes the three picture compo- 
nents on a 12ft by 9ft screen. 


* Enter No. E4382 on Reply Card. 
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Chiswick Flyover ; the Consultant’s 
View 

LasT week we published a brief technical 
description of the Chiswick flyover, and also a 
statement made by the contractor, which was 
critical of some aspects of the design, cost and 
speed of erection of this scheme. We now print 
a statement made by the consulting engineers 
for the scheme, Messrs. Harry Brompton and 
Partners. 

“We refer to a statement made recently by 
the main contracting firm for the Chiswick 
flyover project, alleging delays which affected 
the construction programme and criticising the 
design and cost of the scheme. Statements have 
already been issued by the Ministry of Transport 
and Civil Aviation in reply to many of these 
criticisms. As the contract is not yet fulfilled, 
we, aS consulting engineers for the scheme, must 
maintain an impartial attitude as between the 
Ministry and the contractor and cannot com- 
ment on questions which might well prove to be 
matters in dispute under the terms of the contract. 

“Regarding the general appearance of the 
flyover, both we and the consulting architect 
wish to point out that in 1956 the design was 
discussed at length and approved by the Royal 
Fine Art Commission. 

‘The representative of the main contractor 
stated that ‘ with a modern design, the flyover 
could have been built in half the time and for 
half the cost.” He indicated that not only the 
main bridge over the roundabout (500ft length), 
but the whole of the approaches (a further 
1500ft) should have been of concrete column and 
beam construction, thus forming a continuous 
bridge or viaduct instead of approaches incor- 
porating retaining walls with filling between. 
An explanation of every single factor that had 
to be taken into account in deciding on the 
present design would be very long but the 
following are some of the important considera- 
tions : 

(1) When we designed the scheme in 1956, 
steel was in short supply and we were instructed 
that the minimum quantity should be used. 
Alternative designs and comparative estimates of 
cost were prepared for the approaches of : 
(a) reinforced concrete viaduct construction, and 
(b) brick-faced mass concrete retaining walls with 
sandy gravel filling behind. The latter form of 
construction was found to be the more economical 
and did not involve the use of steel. The brick 
facing was used structurally and obviated the 
use of temporary face shutters to support the 
wet concrete. 

““(2) Large spans were necessary for the main 
bridge owing to the position of the roundabout 
carriageways, other traffic requirements and the 
existence of a vast network of underground 
cables, mains and other services. 

“*(3) The size of the main bridge piers was 
dictated by foundation conditions which affected 
the method of support of the bridge spans. 

“*(4) Precast concrete construction for the 
main bridge beams was necessary for speed of 
erection and to avoid the use of elaborate 
temporary supports and stagings across the 
traffic routes at the roundabout for placing 
insitu’concrete. 

“ Referring to the main bridge spans, modern 
techniques of precast prestressed concrete con- 
struction have been incorporated and an interest- 
ing feature is that each beam is composed of 
three precast units assembled by prestressing. 

This procedure has rarely been adopted in 
Britain and certainly not on a structure of this 
size. The technique represents an important 
advantage of prestressed concrete ; without it, 
precast construction for these spans would not 
have been possible. Far from being of obsolete 
design, the bridge is probably one of the largest 
precast prestressed structures in the world and 
involved the solution of various problems in 
satisfactorily producing, conveying and erecting 


units of very large size, weighing nearly 35 tons 
each. It has proved that, in conditions where 
insitu construction is impracticable, it is never- 
theless possible to erect major bridge structures 
by making a bold and large-scale use of pre- 
casting technique. The design was to a large 
extent governed by the requirements of practical 
expediency compatible with the restricted nature 
of the site. 
e.g. in the open country, a different type of design 
would have emerged. 

“We do not accept the statement that ‘ the 
flyover could have been built in half the time 
and for half the cost,’ given the same site con- 
ditions and the design requirements laid down 
by the Ministry. Comparison has been made 
with structures abroad. Engineers are well 
aware that the design loading necessary to provide 
for the traffic concentrations possible in this 
country is heavier than abroad. In other 
countries bridges of spans comparable with the 
Chiswick flyover main bridge and also flyover 
approaches of viaduct construction, are designed 
for substantially lighter loads. A direct com- 
parison of the Chiswick main bridge with such 
structures is therefore hardly possible, especially 
if the latter have more favourable foundation 
conditions. 

“With regard to the period of construction 
for the Chiswick flyover, we must emphasise the 
basic requirement of the Police Authorities and 
the Ministry that ‘all construction operations 
must not impede the smooth flow of traffic.’ 
We might agree that the flyover could have been 
constructed in much less time if it had been 
required in an open space with no traffic prob- 
lems. 

** We understand that the flyover is achieving 
its function admirably and we are pleased to 
have contributed towards alleviating the serious 
traffic congestion at this * black ’ spot on the 
outskirts of London.” 


Institution of Engineers and 
Shipbuilders in Scotland 


On October 6, Mr. John Brown, B.Sc., 
gave his presidential address to the Institution 
of Engineers and Shipbuilders in Scotland, and 
said that, contrary to recent tradition, he pro- 
posed to offer some observations on legislation 
on safety of life at sea rather than his own profes- 
sional subject. Mr. Brown said he believed that 
just as in civil life, where laws developed with 
the degree of civilisation, technical advances 
called for additional controlling regulations. 
He pointed out, however, that all controls are 
not by means of legislature and instanced 
Lloyd’s Register of Shipping as a voluntary 
association of those engaged in the shipbuilding 
industry. Furthermore, the industry, on a 
world-wide basis, was unique in the acceptance 
of an international code of legislation. To 
illustrate the growth of our maritime law Mr. 
Brown referred to Sir Westcott Abell’s book 
Ancient History of Ship Regulations, and went 
on to note that the first International Confer- 
ence on tonnage measurement was held in 1873, 
while the issue of British Freeboard tables in 
1906 culminated in the 1930 International Load 
Line Convention. The “ Titanic’’ disaster led 
to the 1914 and succeeding International Con- 
ventions for the Safety of Life at Sea, and now, 
he said, there is the International Maritime 
Consultative Organisation, for the co-ordination 
of international maritime law, under the auspices 
of which will be held the 1960 Safety Confer- 
ence. Another result, he continued, of the 
“ Titanic’ disaster was the formation of the 
1912 Bulkhead Committee to deal with ship 
sub-division. On the committee were repre- 
sentatives of the industry and this illustrated the 
need for technical members of shipping industry 


Under a different set of conditions,” 


actively to consider new regulations before they 
are accepted either nationally or internationally. 
Referring again to Lloyd’s Register, Mr. Brown 
commented that recent alterations in the rules 
gave greater scope to the designer, and went on 
to note the high degree of acceptance, inter- 
nationally, of state-imposed or voluntarily 
accepted technical codes despite international 
competition. The “ marine”’ electrical industry 
he also instanced as an example of the voluntary 
adoption of regulations. Although not suggesting 
that the Institution should formulate laws, 
Mr. Brown thought that it should discuss 
technical developments so that informed opinion 
could guide legislation. 


Physical Models for Psychological 
Processes 


CONTRIBUTIONS from electrical engineering to 
the work of neurophysiologists in the study of 
the brain were discussed by Professor A. Tustin 
in the chairman’s address to the Measurement 
and Control Section of the Institution of Elec- 
trical Engineers in London on October 13. A 
summary of his address follows. 





Besides providing the electrical instruments 
used in these delicate investigations, electrical 
engineers, including members of the I.E.E., have 
been making considerable progress in the con- 
struction of electronic models, using elements 
that have similar properties to nerve cells that 
perform some brain-like functions such as 
learning and recognition. These models may 
ultimately contribute to understanding of how 
brains work. 

The question arises of how such mechanisms 
are related to psychological processes, as studied 
in animals and humans, in development and in 
maturity, in health and in disturbance. There 
are psychologists who approach these problems 
through behaviour, and others who approach it 
through introspection; these two schools 
seldom meet, and it is possible that. the study of 
the brain will throw a bridge between them. 

The psychology of animals is often charac- 
terised by very rigid patterns of behaviour. It 
has been possible to account for some of such 
behaviour in terms of reflexes and Pavlov’s 
concept of the conditioned reflex, but there are 
aspects of animal behaviour that cannot be 
accounted for by these mechanisms alone. For 
example, a dog taken to a new locality by a 
circuitous route will sometimes take a short cut 
home : it has some sort of “‘ mapping machine.” 
Learning is more than “‘ induction ’’ from statis- 
tical association ; it often corresponds to the 
acquirement of an internal co-ordinated represen- 
tation of the world. In man, this sort of repre- 
sentation is his “* idea of reality,’ which is built 
up from sensory clues. Human representation 
of “‘ the world about us”’ is extended by a sort 
of labile fringe, spot-lighted by consciousness, 
where this representation can be built upon in a 
trial and error manner, performing the functions 
of prediction and problem-solving, that is, of 
** thinking.” 

It is in his motivational mechanisms, however, 
that man shows the greatest difference from 
animals. In place of stereotyped responses, overt 
activity may be suspended while a variety of 
possible activities are represented in the analogue- 
like representation known as “ imagination.” 
There is a play of “ pattern-evaluation”’ that 
may result in decision and the acquirement of 
long-term goals. Sensitivity to social pressures 
is a powerful component of motivation. 

The human brain is a vast structure of minute 
nerve cells, which interact by pulses along the 
interlacing fibres. An indispensable property of 
such connections is that they become sensitised 
in some way by use. That this property provides 
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a basis for learning has been postulated since 
1893. The early concept of conditioning, or 
learning by association, was of a mechanism in 
which a coincidence detector (CD) was supposed 
at first to require two pulses to operate it, so 
that it operated when an unconditioned stimulus 
(US) and a conditioned stimulus (CS) occurred 
together. But, in time it became sensitised and 
(US) alone would operate it, and produce the 
response (R). This sort of model is inadequate, 
and modern ideas consider mechanisms involving 
groups or masses of neurones, and channels of 
many fibres. 

Some remarkable devices have recently been 
made or proposed that make use of neurone- 
like elements, and that can simulate pattern- 
recognition and learning. For example, the 
machine recently described by Dr. W. K. Taylor 
will classify patterns, and can be “ taught”’ to 
identify classes of patterns by presenting examples 
of the patterns and pressing a button. The 
essentials of such a device, omitting many 
necessary details, are a detector of coincidence 
between incoming patterns and patterns of 
connections and a selective channel-sensitiser. 

Possible models for discriminating between 
sounds have been considered. One due to 
Licklider is interesting because it includes the 
representation of the stereophonic effect, by 
which differences in the sound waves at the two 
ears is interpreted as one sound in a particular 
direction. This model depends upon neurones 
being arranged to give responses that are, effec- 
tively, the cross-correlation and auto-correlation 
functions of varying signals. Dr. Cherry has 
independently come to the conclusion from 
experiments on hearing, that the mechanism 
must involve cross-correlation. Other models 
relate to the possible behaviour of masses of 
neurones ;_ the statistical density of excitation 
being regarded as the operative quantity. 

It is evident that in spite of this remarkable 
progress, some important additions to the 
functions performable by neurone-like elements 
are required, even to account only for animal 
behaviour. A present challenge to model- 
makers is to construct a map-making device, 
that will produce a spacially co-ordinated repre- 
sentation from “* sensory ’’ clues. The next stage 
will be an analogue of the simplest prediction and 
problem-solving mechanism. 

If such a programme is ever carried out, the 
* problem of consciousness ”’ will be put in high 
relief. At present it is beyond man’s under- 
standing. His “ boxes of relays” cannot quite 
cope with it, and he must accept the fact that he 
does not know. 


Internal Combustion Engine 
Research 


THE report for 1958-59 of the British Internal 
Combustion Engine Research Association is now 
available. While technical information in useful 
form has been excluded from the report, a 
matter of considerable importance was intro- 
duced in the discussion of the activities of the 
Noise Reduction Panel. 

“The Association was informed that the 
International Organisation for Standardisation 
was considering the possibility of standardising 
the maximum permissible noise from various 
sources and that the British Standards Institution 
as the Member-body responsible for co-ordinating 
the United Kingdom point of view, sought the 
views of the Association. The Panel, though 
aware of the difficulties in establishing a satis- 
factory standard, considered that a single inter- 
national standard in the creation of which the 
views of members had been represented would 
be preferable to a multiplicity of standards 
imposed by various countries and organisations. 
Accordingly, a questionnaire was sent to members 
and the replies were collated and sent to the 
B.S.I., with the offer to nominate a representative 
to serve on any B.S.I. Committee dealing with 
the problem. 

“ The B.S.I. later reported the setting-up of a 
new sub-committee, ACM/3/2—Industrial and 
Residential Noise, to formulate the British view- 
point, and invited the Association to nominate a 
member.” 
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Earthquake-Proof Graphite Core for 
150MW Reactor* 


A STATEMENT from the engineering group of 
The General Electric Company, Ltd., Erith, 
Kent, says that a report has been sent to the 
Japan Atomic Power Company in Tokyo at 
the end of the meetings which have been taking 
place at Erith between members of the G.E.C. 
Atomic Energy Division and the Japanese Core 
Structure Study Group. The object of the talks 
was to continue discussions held last August in 
Tokyo, and to compare the results of investi- 
gations carried out independently by G.E.C. and 
J.A.P.C. on a revised design of earthquake-proof 
graphite core for the 1SOMW nuclear power 
station proposed for Tokai-Mura, 70 miles from 
Tokyo. These investigations have shown that 
seismic loads will be distributed smoothly 
throughout the core and that the maximum 
force that could be experienced by any one of 
the graphite bricks is far below the breaking 
point. 

The original core structure submitted to 
J.A.P.C. was designed to accommodate dimen- 
sional changes due to thermal expansion and 
“* Wigner growth,” and at the same time to with- 
stand any conceivable earthquake hazard. Later 
experimental data confirmed, however, that at 
high temperatures and after long neutron irradia- 
tion an actual shrinkage occurs in the graphite. 
It had been appreciated that such shrinkage 
would give rise to the possibility that under 
extreme conditions of emergency the outer part 
of the core might be held tightly together while 
the inner part could become loose. Studies had 
therefore already been commenced on various 
ways of overcoming this. 

The G.E.C. core design on which agreement 
has now been reached meets all the requirements 
without involving any loss of power output. 
The core is built solely of layers of graphite 
bricks, the bricks being basically hexagonal in 
section but keyed to each other (as illustrated) 
in such a way that they remain fixed together 
in their correct relative positions under all 
possible conditions of expansion or contraction. 
A supporting structure surrounds the cylindrical 
core, serving to prevent the layers moving 
relative to each other even in the event of a 
severe earthquake. 

Discussions have been continuing in Tokyo 
on certain outstanding commercial aspects of 
the contract. Although they are taking rather 
longer than was originally expected, these talks 
are proceeding satisfactorily, and present indi- 
cations are that the contract will be ready for 
signing towards the end of November. 
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Lubricated Plug. Valvet 


A NEW addition to the products of the Triangle 
Valve Company, Ltd., Lamberhead Green, 
Wigan, is the cast steel lubricated plug valve 
illustrated below. The flanged valve is made in 
six sizes from I4in to 6in, it has a cast stce] 
body, cover and gland, a high duty cast-iron 
plug, and a steel latern ring. A standard short 
pattern model available has a body plug and 
cover in cast iron. 

With this design of valve, rotation of a grease 





Cast steel lubricated plug valve 


screw in the top of the spindle forces lubricant 
into a chamber on the underside of the plug. 
The pressure introduced in this chamber serves 
to force the plug upwards from its seating and 
against a resilient gland packing. This eases the 
plug from its seat to facilitate rotation and at 
the same time an adequate supply of lubricant 
is applied to the rotating faces of the plug. 
Lubricant grooves in the body and plug of the 
cube are so placed that the lubricant is not 
washed away when the plug is rotated. The 
normal seating pressure is applied on the plug 
by the resilient gland packing of rubberised 
cotton fabric. The stem of the valve is lubricated 
through a grease nipple on the wall of the 
stuffing box. 
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Members of the Japanese core structure study group with a demonstration 
structural engineering laboratory of the G.E.C. Atomic Energy Division, 
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Chain Grate Ash Extractor* 


AN automatic ash extractor has been developed 
as a standard fitting for installation with most 
sizes of either new or existing “T”’ chain 
grate stokers by Riley (1.C.) Products, Ltd., 
19, Woburn Place, London, W.C.1. This 
extractor, to be seen on the stoker in our illus- 
tration, is a conveyor so designed that wear is 
limited on the moving parts, since the ash is 
stationary on the apron plates and moves in 
relation to the conveyor. The conveyor, which 
travels at a constant speed of 34in per minute, 
is driven by a separate gear assembly comprising 
an + h.p. geared motor and a reduction gear 
train, giving a front shaft speed of 0-32 r.p.m. 
A spring-loaded clutch protects the gear assembly 
from overload and provision is made for ten- 
sioning the conveyor. 

A steam cleaning assembly, which the makers 
state only needs to be operated for about fifteen 
seconds per week and uses less than | Ib of steam 
in the process, is incorporated to remove any 
fine particles of ash which penetrate to the inside 
of the extractor. The ash box at the front of the 
stoker provides for the use of an ash chute to a 
water trough conveyor, but it can be fitted with a 
draw-plate for discharging ash into a low trolley 
or pan if required. 

The use of an automatic ash extractor, such as 
this, eliminates need for the frequent opening of 
ash doors and thus prevents the ingress of air 
which cools the furnace gases and reduces 
efficiency. Forced draught fans do not have to 
be stopped while ashing is in progress and there 
is a resultant saving in labour. 


Can Filling Machinet 


A NEW high-speed automatic machine for 
filling cans with a precise volume of fluid has 
been developed and built by Mather and Platt, 
Ltd., Newton Heath, Manchester, 10, in colla- 
boration with the Shell Petroleum Company, 
Ltd. The first production machine has been 
made for filling 1 gallon rectangular oil cans, 
but the manufacturers point out that the design 
can be readily modified for handling and filling 
other kinds of cans down to one-eighth of a 
pint size with a variety of fluids. 

The general design of the machine can be 
seen in the illustration above. A_ positive 
displacement rotary pump mounted on the 
base of the machine delivers fluid under pressure 
into an annular chamber in the filling head. 
This filling head of circular form has an upper 
fixed plate and a rotating lower plate, around 
the lower circumference of which are spaced 
twelve filling nozzles. The liquid chamber of the 
head is open to and covers an arc of about 
180 deg. along the path of the filling nozzles. 
Thus, as the lower plate rotates, fluid is delivered 
under pressure through each nozzle as it enters 


* Enter No. E4411 on Reply Card. 
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(Left) Conveyor design ash extractor for Riley chain grate stokers. (Right) Filling machine arranged for filling 1-gallon oil cans at a speed of sixty per minute, and having 


an accuracy within 0-5 per cent of volume 


the region of the liquid chamber and cut-off when 
the nozzle has passed 180 deg. along its path. 
The filling head assembly is adjustable for height 
on a tabular central column to adapt the machine 
for use with cans of different heights. 

Cans are fed into the machine on a slot 
conveyor and a mechanically operated pusher 
delivers them individually on to a worm-driven 
annular table which rotates at the same speed 
as the nozzle plate of the filling head. As each 
nozzle reaches a loading point a can is pushed 
under it by the feed mechanism, the arrangement 
being such that each can filling orifice registers 
below a nozzle. Cans filled during their circuit 
under the head of the machine are ejected on 
to a second conveyor which can be linked to 
and driven from a seaming or capping machine. 

The precise required volume of liquid deposited 
in each can is determined by the pressure of 
liquid maintained in the feed chamber and the 
rate at which the can is carried past the chamber 
where the feed nozzle is open to the supply. 
These two factors are adjustably controlled by 
the fitting of variable speed drives to the pump 
and the combined rotary drive of the feed table 
and nozzle plate. The controls of these two 
variable speed drives are situated conveniently 
on a panel at the side of the machine, and they 
provide a quick simple means of adjusting the 
speeds to ensure that a predetermined quan- 
tity of fluid is fed into each can. It is stated that 
the design enables any quantity from 20z to 
1 gallon to be deposited into a container, and 
tests have shown that a consistent accuracy of 
better than 0-5 per cent can be obtained when 
filling gallon cans with oil, at a rate of sixty a 
minute. 

The makers state that the machine can readily 
handle practically any homogeneous fluid with 
characteristics which will allow it to flow through 
a nozzle and be pumped. It is expected that 
when used for filling round containers such as 
pint and half-pint cans speeds of 300 cans an 
hour will be attained without any loss of accuracy. 


Induction Heating Changeover 
Switch{t 


A SWITCHING unit by means of which the 
output from a radio frequency induction heater 
may be switched to either of two heating-coil 
stations has been introduced by Delapena and 
Son, Ltd., Tewkesbury Road, Cheltenham, 
Gloucestershire, and is suitable for use with all 
that company’s induction heaters, up to and 
including Model ‘* E15/25 *’ (25kW intermittent 
rating). Cooling water from the heater is fed 
to the switch, and on completion of the rf. 
circuit to either station is switched automatic- 
ally by a solenoid-operated valve to the heating 
coil in use. The radio-frequency switching is 
normally controlled from push-button units at 
the work stations. All connections in the r.f. 
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circuits are made by busbars to minimise stray 
inductances. The switch contacts are of large- 
section unplated copper bar. 

The two control boxes are connected to the 
switch cabinet (measuring 17}in wide by 174in 
deep by 264in high) by 10ft flexible leads as 
seen in the accompanying illustration. They 
may be replaced if desired by cam-operated or 
other mechanically-operated switches in connec- 
tion with fully automatic production fixtures. 
Each control box has five buttons. Operation 
of the “‘ close ’’ button on one of the boxes closes 
the contacts supplying the associated work 
station, switches over the cooling water to this 
work station and illuminates the appropriate 
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Switch and push-buttons for controlling radio-frequency 


and cooling water feed to alternative induction heating 
stations 


indicator lamp on top of the switch. Pressing 
the “heat on” button then switches on the 
r.f. power for heating the workpiece. 

Operation of the “ heat off” button at either 
station switches off the r.f. power. To open the 
circuit contacts it is necessary to press the 
“open” button at the station from which they 
were Closed ; this cannot be done until the heat 
has been switched off. The “ master” button 
on either control box is an emergency control 
which throws out the mains circuit breaker 
supplying the induction heater and at the same 
time returns the switch to the neutral position, 
i.e. both circuits open. 
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Changeover Valve Control* 


A CHANGEOVER control valve for use with the 


oil coolers of a turbo-generator set, which has 
been designed and made by R. Blackett Charlton 
and Co., Ltd., Manors Works, Newcastle upon 
Tyne, provides two opening and closing actions 
with one movement of the control wheel. We 
are informed that this equipment was designed 
and manufactured following a request by C. A. 
Parsons and Co., Ltd., and it can be seen in an 
illustration below. The requirement was for a 
valve which would ensure that a second standby 
oil cooler would come into operation before the 
one in service was shut off, and prevent risk of 











Changeover control valve set for turbo-generator oil coolers 


damage to the turbo-generator by both coolers 
inadvertently being shut off at the same time. 

The equipment incorporates an arrangement 
of eight wedge gates in four valves, all of 
which are operated by a simple control wheel 
and shaft designed to actuate a rack and pinion 
in each valve. As the four wedges controlling 
the supply of water and oil to the first cooler 
are being closed, the four opposite wedges are 
simultaneously opening. There is no time lag 
in the operation, and, therefore, no danger of 
shutting off the coolant supply to the turbo- 
generator. A spring adjustment mechanism 
incorporated in each valve ensures that the 
wedges open and close fully. 

The body of the valves for both oil and water 
are all of cast iron while the wedges on the 
water side are of stainless steel, and those on 
the oil side of gunmetal. This valve arrange- 
ment, although designed for a particular appli- 
cation, is considered to be Suitable for use in a 
range of operations involving cooling circuits. 


Capacitive Level Controller} 


IN a new industrial level controller, the 
“‘ Leveltron,”’ of which we have received details 
from Thomas Industrial Automation, Ltd., 
Station Buildings, Altrincham, Cheshire, inde- 
pendent adjustment of the control and reset 
points is provided so that the differential is 
variable continuously over the range from 1 p.f. 
to 40 p.f. by the operation of two controls. The 
operating current of the heavy-duty relay in 
the control unit is “ triggered ’’ in the appropriate 
conditions by the electronic circuit to prevent 
chatter of the contacts or creep. High-level or 
low-level detection is obtained by means of a 
reversible plug on the control unit. Electrodes 
may be vertical or inclined, and may be con- 
nected to the control unit by up to 60 yards of 
co-axial cable. The detection circuit is in the 
control unit, where it is protected from vibration 
and injurious atmospheres. In the general 
purpose instrument the control relay has a 
switching capacity at 250V a.c. of 5A maximum 
(non-inductive). A heavy industrial model is 
also supplied in which the guaranteed switching 
capacities are 440V a.c., SA maximum, or 250V 
a.c., 10A maximum (non-inductive). Contact 
arrangements in both versions consist of one 


* Enter No. E4421 on Reply Card. 
+ Enter No. E4422 on Reply Card. 








THE ENGINEER 


pair normally open, one pair normally closed. 
Indicator lamps are provided on the unit itself, 
and a remote indicator unit which may be 
installed at any distance from the control unit 
is also available. 


Lever Lift Drilling Mastt 


A TRIAL rig-up was held recently at Gateshead 
of a 128ft lever lift drilling mast which is the 
first of sixteen ordered by the Yacimientos 
Petroliferos Fiscales, Argentina, for operation 
in the Comodora Rivadavia, Plaza Huincul and 
Mendoza oil fields. This equipment, which 
eliminates the necessity 
of constructing drilling 
masts on site, is of 
American design, and 
has been built for the Oil 
Well Supply Company, 
Ltd., by two firms, 
Armstrong Whitworth 
(Metal Industries), Ltd., 
being responsible for 
the pumping and drill- 
ing equipment, while 
Wright Anderson and 
Co., Ltd., built the 
mast. The gear includes 
items not embodied in 
previous masts and 
among them are the 
skewed crown block, 
adjustable guiding roller 
for ground assembly, 
independent _ eccentric 
mast leg adjustment for 
centring and the snap- 
lock system for the lifting 
legs. The mast has a 
hook load capacity of 300,000 Ib and is suitable 
for drilling to a depth of 8000ft. 

The unit consists of the mast, shown being 
raised in our illustration, ancillary equipment 
and a substructure on which is mounted the 
draw-works and triple engine drive, while in 
addition there is a slush pump driven from the 
tail of the compound. An independent mud 
mixing plant consisting of a diesel engine and 
pump mounted on a common skid is also 
provided. 

The 128ft mast of guyless structure, which can 
withstand, with full pipe rack, a wind loading 
of 100 miles per hour, is raised or lowered by 
hydraulically operated roller ended levers which 
are pivoted at their base and, operated by the 
draw-works through a sheave and line arrange- 
ment, push the mast on rollers into position 


Mast nearing vertical position 
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Skewed crown block for off-setting twist in wire rope 


without the aid of snubbing lines. The lifting 
levers snap-lock into position when the mast is 
upright, but as a safety precaution the design 
provides on the mechanism a locking nut which 
has to be manually tightened. Of particular 
interest is the method to compensate for uneven- 
ness of ground to obtain the perpendicular. 
Current practice is either to jack the substructure 
or provide an adjustable suspension point for 
the block but in the ** Oilwell ’’ mast there is an 
eccentric hinge pin at the base of each leg which 
is adjustable on a ratchet mechanism. The 
movement at the well head is up to 16in in all 
directions. 

Component equipment consists of draw-works 
rated for 6000ft-8000ft, and a triple engine 
drive provided by three Cummins Mark NHRS-6 
200 h.p. diesel engines fitted with Twin-Disc 
torque converters. The 7}in by 14in slush 
pump is of 350 h.p. while the 90 h.p. Sin by 8in 
mud pump is powered by a Cummins Mark 
HU-6 diesel engine. There is a 150-ton hook 
block while the crown block, seen in our illus- 
tration, is of cast manganese steel and set at an 
angle to counteract the natural twist in the wire 
rope. In operation the travelling block is kept 
straight and an even load exerted on all four 
legs of the mast, while an important safety item 
is that the slow line is nearest to the derrickman. 


Centrifugal Purification of Oils for 
Marine Service 


A PAPER entitled “ Centrifugal Purification of 
Oils for Marine Service’? was read by Mr. 
M. E. O’K. Trowbridge, B.Sc., before the 
Institute of Marine Engineers on October 13. 
The paper traces the development of centrifuges 
applicable to the purification of marine oils 
from batch units to the fully continuous self- 
cleaning machines. The application of these 
units to specific problems of fuel and lubricating 
oil purification and washing is discussed, and 
it is suggested that the trend in the marine 
industry will be towards the use of fully con- 
tinuous and automatic systems. It is empha- 
sised that with the development of new designs 
the problem of assessing and comparing centri- 
fuge performance becomes of increasing import- 
ance and a mathematical basis of comparison 
is proposed. The problem of selection of 
optimum operating rates for a centrifuge instal- 
lation is treated mathematically, and the sugges- 
tion made that the hydraulic cyclone/centrifuge 
combination may have a significant place in the 
by-pass purification of diesel engine lubricating 
oil. The paper discusses the pre-treatment of 
oils before centrifuging, with particular reference 
to the neutralisation of acids present. Finally, 
with regard to the future, the paper concludes 
that there will be an increasing demand for 
automation and possibly the application of 
washing techniques to boiler fuel oils together 
_— a demand for centrifuges of higher purifying 
effect. 
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Gas Industry Report 


The tenth annual report of the twelve 
Area Gas Boards for the year ended March 
3] last shows that the industry had a deficit 
for the first time since its vesting date in 
1949. This deficit totalled £1,466,882 on a 
gross income of £389,600,000 and is stated 
to be partly due to the decline in gas sales 
resulting from the industrial recession and 
the relatively mild weather, and partly to 
increased costs. The total sales of gas were 
2605 million therms as against 2651 million 
therms the previous year, and the average 
revenue was 20-8d. per therm as against 
20:2d. The income from gas sales dur- 
ing the year under review increased to 
£225,600,000 as compared with £222,800,000 
in 1958. Coke and breeze production at 
13,500,000 tons showed a reduction of 
1,000,000 tons and sales also dropped by 
400,000 tons to 13,500,000 tons, giving an 
income of £88,100,000 as compared with 
£94,700,000. The sales of chemical products 
also showed a decline during the year. 

As in previous years an improvement was 
shown in the efficiency of gas production 
and it is stated the overall thermal efficiency 
increased by 0-3 per cent to 77-7 per cent 
and the average yield of gas per ton of coal 
carbonised from 75-8 therms to 76-7 therms. 
Over the past ten years the increases made 
in production effitiency have reduced the 
industry’s coal requirements by some 
2,500,000 tons a year. 

The reports give particulars of the many 
interesting developments now in progress 
in various parts of the country. Mention is 
made of the Romford works, described in 
our issue of May 29 last, where the first 
trial cargo of liquefied natural gas—which 
was gasified at Canvey Island—was reformed 
and distributed. Since that time two more 
trial voyages have been successfully com- 
pleted, and it is stated that consideration is 
now being given to the technical and eco- 
nomic aspects of importing it on a large 
scale. Four Area Boards are now taking 
supplies of gas from. oil refineries and a 
total of 49,800,000 therms was purchased 
during the year. Site preparation is said to 
be well advanced in connection with the 
high-pressure plant being installed at the 
Partington works of the North Western Gas 
Board. The Gas Council has now licensed 
six companies to build commercial plants 
for the production of gas from coal or oil 
by -processes developed by the Council’s 
research stations. 

The results of the search for natural gas 
have been disappointing, and after a re- 
assessment the search is now only to be 
continued on a limited scale. Concurrently, 
a decision has been made to extend investi- 
gations into possible geological formations 
which would be suitable for the underground 
storage of gas. If such storage facilities 
could be linked to a national grid system gas 
making plant could be worked on a base 
load, enabling gas to be made and pumped 
into the reservoirs during the summer and 
withdrawn during the winter. 


National Institute of Industrial Psychology 


The National Institute of Industrial 
Psychology has announced that its annual 
grant from the Department of Scientific and 
Industrial Research is to be continued for a 
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further five years. The, amount of the 
grant is to be raised from £4000 to £6000 
a year on the understanding that the Insti- 
tute will increase to £9000 a year its own 
income from membership subscriptions and 
special contributions in aid of long-term 
research. Up till now, the D.S.LR. has 
provided £4000 if the Institute raised a 
similar sum from these sources. The 
D.S.LR. is also to add another £100 a 
year for every £100 of grant-earning income 
which the Institute can obtain in excess of 
the qualifying £9000, up to a maximum of 
another £6000 a year. This means that if 
the Institute can raise £15,000 a year from 
industry, the Government will give it 
£12,000. 

The Institute has pointed out that the 
grant and the grant-earning income have to 
be put in a special fund and used only for 
long-term research. Most of the grant- 
earning income comes, of course, from 
industrial firms which contribute as corpor- 
ate members of the Institute. Among the 
research projects which the Institute now 
has in hand are an inquiry into workers’ 
attitudes to the opportunities and rewards 
offered by their jobs, which may have a 
bearing on personnel policies ; an investi- 
gation into the relation between satisfaction 
and efficiency on the job ; a study of indus- 
trial management structure and efficiency, 
and experiments on tests for manual skills. 
The Institute says also that it has received 
many inquiries from industry recently about 
the special tests it has devised for select- 
ing suitable school-leavers for engineering 
apprenticeships. 


Management Development 


Last Monday evening, at a meeting 
in Bristol of the Institution of Production 
Engineers, Mr. R. A. Banks presented the 
1959 E. W. Hancock paper which dealt with 
human relations in industry. One section of 
the paper dealt with various aspects of the 
training and development of management. 
Mr. Banks suggested that there was an 
element of management, however small, in 
everybody’s job; that element, he said, 
gradually increased as one went up the scale, 
rather than suddenly appearing at some 
closely defined point. The man on the shop 
floor learned to manage himself and his tools 
and machines and steadily responsibility for 
other people grew right up through to 
chairman. But in all positions, Mr. Banks 
remarked, a man must make decisions ; on 
the use of tools and doing the job at one end 
and on the disposition of people at the 
other, and in taking those decisions he must 
obtain all the help and consider all the 
relevant factors. As responsibility grew, 
Mr. Banks added, those factors were more 
and more concerned with human beings and 
their reactions and the ways of getting the 
best out of them. 

The training and development of managers, 
Mr. Banks continued, was a popular theme. 
Clearly, there was no right or wrong method, 
but inevitably the most important element 
was what the man learned from those about 
him and especially those above him in the 
day-to-day course of his job. That might be 
good, bad or indifferent, and a good historical 
background was a great asset. Where that 
did not exist, Mr. Banks said, progress must 










be slowed down and efforts must be increased 
to bring other forces to bear. Those “‘ forces ” 
included the company’s personnel officers, 
trade union officials, training courses or 
conferences organised either by the company 
or by some other body, and the stimulus 
provided by research in personnel matters. 


Injuries by Incorrect Lifting 


The Industrial Safety Division of the 
Royal Society for the Prevention of Acci- 
dents is initiating a campaign to prevent 
injuries caused by the incorrect lifting of 
goods and materials. There are no detailed 
statistics as to the number of injuries caused 
to workpeople through incorrect lifting, 
but industrial safety officers have expressed 
considerable concern about the matter. 


The aim of the campaign is to emphasise 
to everybody employed in industry the 
causes of strains suffered by abdominal 
muscles and the vertebrae of the spinal 
column if care is not taken to avoid the 
sources of danger. It is stated that the 
principles underlying the campaign are 
those which have been put forward for 
several years by Mr. T. McClurg Anderson, 
of the Institute of Human Kinetics, and the 
Central Council of Physical Recreation. 
The term applied to these principles is 
“kinetic handling” because the methods 
advanced by the originators of the system 
require the planning of the movement or 
lifting of an article as a series of co-ordin- 
ated operations designed to take the carrier 
of the object from his starting point to his 
finishing point with the minimum of bodily 
effort. Information about the campaign, 
which is to begin on November 23, can be 
obtained from the Royal Society for the 
Prevention of Accidents (Industrial Safety 
Division), Artillery Mansions, 75, Victoria 
Street, London, S.W.1. 


“‘ What They Read and Why” 


The Department of Scientific and 
Industrial Research, with the collaboration 
of the Central Office of Information, has 
made a survey on the use of technical litera- 
ture in the electrical and electronics indus- 
tries. The results of the investigation are 
set out in a booklet entitled What They 
Read and Why which has been published 
5 week by H.M. Stationery Office (price 
s.). 

Information was provided by about 1000 
industrial scientists, technologists and other 
senior technical staff in the science-based 
electrical and electronics industries. The 
main conclusion reached by the D.S.I.R. 
is that the results show far less planned use 
of libraries and literature than is commonly 
supposed. Few of those interviewed made 
systematic searches of literature for infor- 
mation they needed, or would go first to a 
written source when seeking a solution to a 
technical problem. They mostly used litera- 
ture for news rather than reference—as a 
source of ideas and stimulation. Moreover, 
the booklet says, most of them did most of 
their reading at home, “where children, 
television, domestic chores and so on must 
often be distracting, to say the least.” One 
technologist in six never went near a library 
and half of those whose firm has a library 
never used it ! 


































Continental Section 


By R. FELLOWS,* J. E. JACKSON,* H. E. NEWELL, Jr.,* 
and M. STOLLER* 


At the ninth general assembly of A.G.A.R.D., the Advisory 
Group for Aeronautical Research and Development of the 
North Atlantic Treaty Organisation, held at Aachen on 
September 24-25, there took place a round-table discussion 


on “* Space Research Techniques and Recent Experimental 


Data.” 


N.A.S.A. and is reproduced almost completely here. Experts 
from different N.A.T.O. nations were then invited to 


contribute information on their own activities, results and 


future research. 


TECHNIQUES OF SPACE RESEARCH 


EXPERIMENTERS are interested in rockets 
because rockets afford a means of carrying 
scientific instrumentation to altitudes not hereto- 
fore attainable. However, the transition from a 
laboratory bench to a rocket imposes many 
restrictions on the researcher and his equipment. 
In any except the simplest of sounding rocket 
launches, a considerable group effort is involved, 
and the experimenter finds that he is but one 
member of a vast team of workers, each with 
an exacting job to perform. sear 

In designing the experiment the scientist must 
kee? in mind that the capabilities of the vehicles 
to be used place limitations on the weight and 
size of the experimental installation, and on the 
trajectory or orbit to be obtained. Special 
requirements such as firing on a certain day or 
time of day, or the need to conduct a launching 
through an auroral display or at the time of a 
solar flare, may introduce serious complications 
into the firing operation. 

Schedules must be planned and adhered to 
as far as is physically possible. Deadlines are 
set and must be met. The failure to meet a 
deadline usually involves the shift of the remain- 
ing portion of the scheduling and consequent 
failure to meet the planned launching date. The 
total time necessary for ground preparations 
and planning runs from about half a year to 
two years. 

Experimentation with small sounding rockets 
is a comparatively simple and inexpensive 
procedure and may be undertaken at a group 
level basis. The instrumentation and launch- 
ing of a satellite or space probe, however, is a 
gigantic operation in complexity and expense, 
and can be undertaken only by tremendous 
teams, sometimes international in scope. 


VEHICLE ENVIRONMENT 


Sounding Rockets.—In designing his equip- 
ment and in interpreting the data at a later 
date, the experimenter must bear in mind the 
various motions that a rocket undergoes during 
flight, and he must consider the effect these 
motions will have on his scientific instrumenta- 
tion. 





* National Aeronautics and Space Administration, Washing- 
ton 25, D.C. 
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A survey paper on the subject was prepared by 
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The normal accelerations experienced in a 
liquid rocket during flight run from a few times 
acceleration of gravity to perhaps as much as 
20g. With fast burning solid rockets, however, 
accelerations from 50g to 100g may be en- 
countered. Such facts must be kept in mind in 
the designing and building of equipment. During 
actual flight in a rocket, each component will 
have its effective weight increased by the number 
of g’s acceleration being experienced. After 
the rocket motor has ceased burning, there is 
then a period of free fall during which all equip- 
ment is weightless. This portion of the flight 
is then followed, in the case of a sounding 
rocket or returning space probe, by a period 
of deceleration as the rocket re-enters the 
appreciable atmosphere on its return to the 
ground. If equipment is to be recovered from 
the returned rocket, then it must be protected 
against both the atmospheric deceleration, and 
the high decelerations occurring during the 
rocket impact. 

Rocket vehicles undergo considerable vibra- 
tion while the rocket motor is firing. These 
vibrations occur over a wide range of frequencies, 
and oft-times show severe resonance effects. 
Delicate equipment and sensors must be properly 
mounted in the payload in order to protect 
them from destruction by the rocket vibrations. 

Unless post burn-out stabilisation is specific- 
ally provided, the stabilisation built into a 
rocket will diminish or disappear after the rocket 
motor has burned out. Uncontrolled rockets 
usually undergo a variety of motions during 
unpowered flight, including spin, precession, 
and tumbling. The amount of precession or 
tumbling is often reduced by intentionally intro- 
ducing a spin, sometimes by slightly canting the 
rocket fins so that during the powered flight in 
the lower atmosphere the action of the air 
stream on the canted fins will cause the rocket 
to spin. 

The experimenter must remember that when 
the vehicle is in free fall the force of gravity is 
effectively absent, and he must consider whether 
the force of gravity is required for the operation 
of his particular equipment. It is sometimes 
necessary to introduce a centrifugal force field by 
rotating equipment, or by actually spinning the 
vehicle itself, to give an effective gravitational 
field when the equipment demands it. 














The declerations experienced in rocket vehicles 
are usually inconsequential in their effects com- 
pared to accelerative forces and the effects of 


vibrations. Deceleration becomes important, 
however, when the experimenter wishes to 
recover his equipment. In this event, additional 
deceleration must be secured to reduce the 
impact velocity sufficiently to avoid destruction 
of the experimental equipment upon impact. 
This deceleration can be accomplished by 
deliberately destroying the streamlined aero- 
dynamic shape of the rocket during its return 
to earth. Explosive charges, detonated at the 
desired time either automatically or by ground 
command, are effective in separating the vehicle 
into several portions which, due to poor aero- 
dynamic shape, will fall to earth with reduced 
velocities. Location of the equipment to be 
recovered in an after portion of the rocket and 
disruption of the streamlined contours of a 
rocket generally permit retrieving the payload 
portion sufficiently intact that the scientific 
instrumentation can be recovered. 

Spin and tumbling of a rocket vehicle is not 
always a drawback. The experimenter some- 
times can take advantage of the spinning motion 
of the vehicle to give him the coverage necessi- 
tated by his instruments where scanning of the 
sky or earth is desired. 

The speeds of high altitude rockets when 
travelling through the lower atmosphere are 
sufficient to cause considerable surface heating, 
especially on the frontal surfaces. Ordinarily, 
this heating is not severe enough nor of a long 
enough duration to affect the payload instrumen- 
tation seriously. The surface temperatures can 
rise to 400 deg. Cent. or more, and this fact must 
be borne in mind in the design of any exterior 
equipment, including radio antennas. Instru- 
ments which must extend into the air stream, 
such as special probes, &c., must be especially 
designed with this heating requirement in mind. 

An experimenter who is attempting to deter- 
mine composition or make pressure measure- 
ments, must bear in mind the fact that the gases 
from the rocket motor are a very disturbing 
influence in the environment of the vehicle and 
that at the higher altitudes above 100km the 
pressure of gases from the rocket are sufficient 
to disturb pressure measurements. Likewise, 
contamination from rocket gases will invalidate 
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the data obtained from mass spectrometers and 
similar equipment. 

A rocket in the upper reaches of the atmo- 
sphere is in a different environment of radiation 
than the experimenter on earth. The atmosphere 
of the earth absorbs a very considerable portion 
of the electromagnetic radiation of the sun. 
This protective action by the earth’s atmosphere 
no longer exists in the upper atmosphere and. the 
experimenter must plan ahead to be certain that 
the equipment he is using will function as 
intended under conditions of exposure to the 
complete gamut of solar radiation. 

Satellites and Space Probes.—Scientific equip- 
ment in satellites and space probes must live 
through the same sort of environment during the 
launching phase that equipment in sounding 
rockets must survive. In general, however, there 
is a significant difference. The satellite or space 
probe equipment need only survive the rigours of 
the launching regime and then operate properly 
thereafter. In the case of the sounding rocket, 
on the other hand, many of the measurements are 
made during the firing interval, and most of 
them are made while the rocket is still in the 
earth’s atmosphere. 

The useful functioning of a satellite or space 
probe occurs when the vehicle is in the outer 
reaches of the earth’s atmosphere and beyond. 
Equipment must therefore be able to function 
under complete weightlessness, under the unre- 
stricted radiation from the sun, in the presence 
of any plasmas or charged particle streams that 
may be encountered, such as in the Van Allen 
Radiation Belt, and in the face of bombardment 
by micrometeors. The maintenance of a proper 
temperature regime within the satellite or space 
probe vehicle becomes a problem of major 
importance. Continued automatic operation 
over long periods of time places a special 
premium on extreme reliability. 

Actually, experience with satellites and space 
probes is only in its beginning stages. However, 
it has been found that with great care and 

attention to temperature, vibration, vacuum, and 
the long-term reliability problem, with adequate 
attention to survival during the launching period, 
and with very rigorous testing prior to the 
launching, it has been possible to build satellites 
and space probes that function as intended after 
being launched. 


TRAJECTORIES AND ORBITS 


The path in which a celestial body moves about 
the centre of gravity of the system to which it 
belongs is called the orbit of that body. The 
term orbit is similarly applied to the paths of 
artificial satellites or space probes. When the 
path is traversed only once, it is often referred to 
as the trajectory of the body. For example, the 
path of the vertical sounding rocket, which 
consists of a rise to a peak altitude and then an 
immediate return to earth, is referred to as the 
trajectory of the rocket. Similarly, a space 
probe projected out along a path along which it 
escapes from the earth is sometimes referred to 
as the trajectory of the space probe. 

The types of paths in space are determined by 
the gravitational properties of matter and 
Newton’s laws of motion. In calculating the 
possible paths about the earth, for example, it is 
usual to assume that the mass of the earth is 
concentrated at its centre. Such calculations give 
first order approximations to the true paths, 
which may then be corrected by more refined 
calculations when more accurate knowledge of 
the actual path is required. For the simple case 
of a body revolving about a gravitating mass 
point, or a perfectly spherical gravitating mass, 
it is found that the paths are conic sections, that 
is ellipses, parabolas or hyperbolas. ba 

The most familiar one, an elliptical orbit, is 
closed on itself and is traversed repeatedly. The 
point of closest approach to earth is termed the 
perigee, that of the greatest distance from the 
earth the apogee. The circular orbit is obviously 
a special case of the elliptical orbit. The hyper- 
bolic path is open, extending to infinity ; the 
borderline path between these two is another 
special case, that of a parabolic path. 

By definition, the velocity necessary to estab- 
lish a parabolic orbit is termed “ escape velocity.” 
Hence, a vehicle launched inte unpowered flight 
with escape velocity or greater will follow an 
open-ended path. One launched with less than 
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escape velocity will assume an elliptical orbit. 
Escape velocity increases as the square root of 
the planet’s mass, and inversely as the square 
root of the distance from the planet’s centre. 
Table I lists the surface escape velocities for a 
few planetary bodies of interest. 


TABLE I—Surface Escape Velocity 


Metres per 
second 

Mercury ... 4,145 
Venus 10,240 
Earth... 11,190 
Moon wih apy dees chee aes Ata bes 2,378 
Asteroid Eros... ... Approx. 15 
Mckay des cba: kes cask 5,090 


Satellite Orbits—Idealised satellite orbits are 
calculable by classical raethods of physics. 
These calculations are of great value in plan- 
ning the original orbit and in specifying the 


Three one-third scale models of the capsule for Project ‘‘ Mercury 
different inclinations of the nozzles of the emergency lift-off rockets. Beyond 
is a full-size “‘ boiler plate ’’ model of an earlier configuration. The heading 
illustration shows a small scale model at Mach 3 in a free flight range at Ames 

Research Centre 


launching conditions. However, a satellite in 
orbit is subjected to a number of influences not 
taken into account in the simple approach 
mentioned above. Of these influences, two are 
conspicuous by their importance. The earth is 
not a true homogeneous sphere, but bulges at 
the equator. This produces noticeable per- 
turbations of the orbit of a satellite, the principal 
effect being to cause the plane of the orbit to 
precess in space. Also, at heights within the 
atmosphere, air drag consumes some of the 
satellite’s energy which eventually culminates 
in a return plunge of the satellite to earth. 

The perturbations produced in a satellite 
orbit by gravity effects are of value in furnish- 
ing information concerning the shape of the 
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earth and the distribution of its mass. Atmo- 
spheric drag yields information concerning the 
density of the atmosphere at satellite altitudes. 

Table II lists the velocity, period, and estimated 
life of a satellite in a circular orbit. 

Calculations of the accuracy of velocity and 
guidance needed to project a satellite into a 
circular orbit, indicate that it is quite difficult 
deliberately to achieve even a nearly circular 
orbit. Indeed, far more often it is desirable to 
programme a satellite into an elliptical orbit. 
A satellite in an elliptical orbit varies in altitude 
in its travels around the earth. This variation 
is often needed to accumulate data as a function 
of altitude as well as geographic location. 

It can be proved that the orbital plane of a 
satellite must pass through the centre of the 
earth. Thus the intersection of the orbital 
plane with the earth at 
any instant during flight 
is a great circle. The 
rotation , of the earth, 
however, causes_the path 
of the satellite’s sub- 
orbital point to wind 
back and forth over the 
surface of the earth, 
since as the earth turns 
eastward the sub-orbital 
point tends to move 
westward. As a result, 
in general the track of 
a Satellite will in time 
completely criss-cross 
the belt on the earth 
between the maximum 
northern and maximum 
southern latitudes reach- 
ed by the satellite. As 
a matter of interest these 
maximum northern and 
southern latitudes (a) 
will always be equal, 
(b) will be the same as 
the inclination of the 
satellite’s orbit to the 
earth’s equator, and 
(c) can never be less 
than the latitude at 
which the satellite was 
injected into its orbit. 

There are _ several 
satellite orbits of suffici- 
ent interest to merit 
special mention. First, a 
satellite launched due 
eastward above the 
equator into a circular 
orbit of 35,400km height 
will appear to be station- 
ary in the sky. This 
will be true since the 
period of revolution of 
such a satellite is twenty- 
four hours, exactly the 
period of rotation of the 
earth. Even if such a 
satellite were not launched due eastward, but 
were placed in a circular orbit of 35,400km 
height, it would still have a twenty-four hour 
period of revolution. Thus as it appeared to 
move north and south of the equator it would 
at times drift to the west of the initial meridian 
and at other times to the east, remaining, how- 
ever, within the general vicinity of its initial 
meridian. 

In general, for a satellite moving in an ellip- 
tical orbit, the position of the perigee moves 
around the orbit. In the case of a near satellite 
of the earth, however, if the inclination of the 
orbit to the equator is about 63 deg., the perigee 
will remain at a fixed latitude. 

A near satellite of the earth can be made to 


*” have 


TABLE I1—Satellite in Circular Orbit About the Earth 











Height : Velocity Approximate period Probable life 
Miles Kilometres Miles per hour Kilometres per hour 
| | 
0* o* 17,940 28,900 84 minutes — 
200 322 17,580 28,300 90 minutes Days to months 
300 483 17,420 28,000 93 minutes Years 
500 805 16,960 27,300 100 minutes Decades 
1,000 1,610 15,700 25,300 2 hours Centuries 
22,000 35,400 6,800 10,900 1 day Millennia 





* Ignoring the atmosphere. 



















































Continental Section 


remain at all times in about the same position 
with respect to local sun time, by launching it 
into an orbit inclined at 83 deg. to the equator. 
In such a case the plane of the orbit precesses 
at about the same rate that the plane of the 
twilight zone of the earth moves in space due 
to the revolution of the earth about the sun. 
If the satellite is injected into orbit in such a 
direction that it moves in a general westward 
direction, then the orbital plane will precess to 
the east at the same rate that the plane of the 
twilight zone turns. 

A satellite launched at an angle just sufficient 
to cancel the eastward component of the earth’s 
motion will have an orbit in which it passes 
over each pole of the earth during each revolu- 
tion. If the period is not an integral divisor of 
twenty-four hours, such a satellite will in the 
course of time completely scan the earth’s 
surface. 

Sounding Rockets—The sounding rocket is 
generally tired with the deliberate intention of 
achieving the highest possible altitude. It is 
usually fired in an almost vertical direction with 
just enough inclination to fall at a safe distance 
from the firing site. 

Many different sounding rockets are in com- 
mon use. For heights below about 250km, the 
experimenter can usually select a vehicle which 
will meet his payload and altitude requirements. 
Above this altitude the choice is quite limited 
and the vehicle’s cost rises considerably. 

Space Probes.—A space probe is a vehicle, not 
an earth satellite, that penetrates deeply into 
space far beyond the vicinity of the earth and 
the earth’s atmosphere. In many respects the 
space probe may be regarded as a super-altitude 
sounding rocket, but for convenience, if the 
vehicle goes beyond, say, one earth’s radius, we 
call it a space probe instead of a sounding rocket. 
The orbits or trajectories of space probes may be 
highly elongated ellipses, or parabolas, or hyper- 
bolas with respect to the earth. But once they 
have been projected far out into inter-planetary 
space, the sun’s gravity becomes the controlling 
factor in determining the path of the space probe. 
Thus, although at the present time it is possible to 
project vehicles along paths that are hyperbolic 
relative to the earth, so that they will escape from 
the earth once the sun’s gravity takes over as the 
predominant controlling influence, the orbit 
becomes an ellipse relative to the sun. The 
ability to project a probe into a path that will 
be a hyperbola relative to the sun as well as 
relative to the earth will depend upon a consider- 
ably greater advance in rocket propulsion 
capabilities than we now have. The path of a 
space probe will also be modified if the probe 
comes within the influence of some other large 
gravitating body such as the moon or a planet. 
For the above reasons, a simple treatment of the 
paths of space probes is not possible. The 
specific path for a specific vehicle must be 
described in terms of its mission. Typical 
missions might be: simple escape from the 
earth ; to orbit about the moon; to land on the 
moon ; to orbit about a planet ; to land ona 
planet, or to orbit about the sun. 

The energy required to give a vehicle escape 
velocity from the earth is so great that space 
probes are large and expensive vehicles. Three 
or more stages are generally used and guidance 
may be required in one or more of these stages 
if it is desired to examine a particular region of 
space. 

Highly specialised tracking and telemetry 
installations are required in order to receive data 
from the vehicle at the great distance involved. 


GROUND SUPPORT ACTIVITIES 


Extensive ground support facilities are neces- 
sary for the launching of sounding rockets and 
the recovery of data from them. These facilities 
include the means of handling, preparing and 
firing the rocket, and for tracking the vehicle 
during its flight. Usually the data are recovered 
by radio techniques, for which it is necessary to 
have a telemetering station at or near the launch- 
ing site. When recovery of records or equipment 
is necessary because of the type of instrumenta- 
tion employed, then special recovery facilities 
must be available. 

Satellites and space probes require supporting 
facilities located strategically throughout the 
world. These facilities must contain equipment 
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for the tracking of the space vehicle, and for the 
reception and recording of the information 
telemetered back to earth. The launching 
location must contain the necessary handling, 
preparation and launching facilities, supported 
by an adequate and experienced staff. 

Whereas the recovery of equipment from 
sounding rockets is now effected with a rather 
high degree of success, recovery of a satellite is a 
technological problem awaiting solution. There- 
fore, radio telemetry of information during flight 
is mandatory for satellites and deep space probes. 
In all cases the experimenter needs to know the 
altitude and location in space at which the data 
were obtained, and consequently precise tracking 
of the vehicle is necessary. 

In numerous systems, both optical and radio 
methods of tracking have been used. In general, 
no one method is sufficient. Combinations of 
the two are usually used, and an excellent dis- 
cussion of a system used in tracking sounding 
rockets and guided missiles is found in a descrip- 
tion of the White Sands equipment.t For such 
applications the location of the optical and radar 
tracking facilities used must be precisely known 
with respect to the launching site. For a firing 
at a range such as White Sands the upper air 
experimenter can usually count on knowing the 
location of a rocket as a function of time to 
within 0-5km. 

For satellites and space probes the tracking 
net required is much more extensive than that 
needed in the case of a sounding rocket system. 
The Minitrack network used in connection with 
the U.S. IGY satellite programme is an example 
of the sort of radio tracking net required for 
satellite observation. 

The dozen or so stations equipped with 
Baker-Nunn cameras for use in the IGY satellite 
programme furnish a good example of the sort 
of optical network needed for precision optical 
tracking of satellites and space vehicles. In the 
case of deep space probes only the largest of 
antennas can hope to maintain contact as the 
vehicle recedes into the depths of space. Antennas 
like the big dish at Jodrell Bank, or that at 
Goldstone in California, are required. In order 
to obtain optical sightings or photographs, the 
largest telescopes become necessary. 


SCIENTIFIC INSTRUMENTATION 


In general, conventional instrumentation as 
used in the ground-based laboratory is not 
directly suitable for installation in rockets or 
satellites. Power requirements, weight and space 
considerations are of primary importance in 
these instances, and will usually require that 
extensive redesign of the instrumentation be 
made to adapt it to inclusion in the rocket or 
satellite. In addition, it must be borne in mind 
that the accelerations, vibrations and various 
motions of tumbling that a rocket or satellite 
undergoes may affect operation of the instru- 
ment. Detectors must be quite ruggedly built 
and, at the same time, be condensed into as small 
a space as possible while meeting scientific 
requirements. Especially in the case of satellites, 
due consideration must be given to the power 
requirements and the desired duration of the 
experiment. Additional consideration is neces- 
sary as to whether the instrumentation is to be 
operated in a pressurised package, or whether it 
can be subjected to the decreasing pressure and, 
finally, the ambient vacuum that will surround 
high altitude rockets or satellites. Further, the 
output of the instrumentation must be of such 
form, or modified to such a form, that it can be 
telemetered to earth for recording and eventual 
translation into usable information. 

In the case of rockets or satellites carrying 
more than one piece of instrumentation, addi- 
tional thought must be given to any interactions 
which may occur among the instruments involved. 
Can they operate simultaneously, or does the 
physical presence and operation of one instru- 
ment affect another instrument ? 

Once the scientific instrumentation has been 
developed or modified for use in a space vehicle, 
it must be given very extensive testing under the 
aw expected to occur during its use in 

ight. 

After the design and building of the instrumen- 
tation and the environmental testing of the 


} Hill, R. L., “Tracking Guided Missiles with Radio Doppler,” 
The Rice Engineer, 1, December 6-15, 1952. 
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prototype, the researcher must also deterring 
the expected stability of the instrument, and 
provide for whatever inflight calibration may be 
needed. He will by this tume have a knowledge 
of the accuracy and the expected precision of 
the instrument, but there still remains a prob'em, 
In first generation experiments the researcher 
may not know what magnitude to expect for the 
parameter being measured. In this case it is 
wise to select instrumentation capable of yicld- 
ing information concerning the level of the 
parameter, preferably as a function of time, 
altitude, and geographic co-ordinates, and to 
seek detailed precise measurements in fu‘ure 
flights after the level has been established. 

Wherever possible, it is scientifically and 
economically desirable to test instrumentation 
intended for use in satellites by initial firings in 
sounding rockets. The successful operation of 
the equipment in a sounding rocket, and the 
successful interpretation of the data that are 
obtained, is a very useful prelude to inclusion of 
equipment in the much more expensive and 
prolific data-producing satellite. 

In addition to requiring spatial position as a 
function of time, a great many experiments also 
require a knowledge of the vehicie attitude and 
orientation as a function of time for proper 
interpretation of the data. For instance, instru- 
ments determining pressure and density are 
sensitive to rocket velocity and exact attitude 
during flight, and a knowledge of the exact 
motions the rocket is undergoing is usually 
required to interpret the data correctly, Scan- 
ning experiments, for example, experiments to 
determine the cloud cover of the earth, or to 
map the ultra-violet radiations from the sky, 
require a knowledge of the direction of search 
at any particular instant. 

Exact orientation, on the other hand, cannot 
usually be unambiguously obtained from the 
ground. . It is often necessary to include equip- 
ment in the rocket or satellite which will measure 
the vehicle’s orientation. In some cases the 
orientation can be obtained by careful interpre- 
tation of such data as the variation of radio 
signal strengths, variation of solar intensities, 
magnetic field strengths, &c. 

In sounding rockets the inclusion of special 
cameras in the rocket is one of the most precise 
means of obtaining this information. However, 
recovery of the film is necessary to make use of 
this information. 


INSTRUMENTATION WHICH HAS BEEN USED 


Accurate scientific measurements require a 
foundation of preliminary measurements. The 
first step, of course, is that of detection. After 
detection, a rough establishment of level of 
intensity is necessary. It is then possible to 
design equipment to make accurate measure- 
ments of the physical quantity under investi- 
gation. 

Table III lists instrumentation which has been 
used in rocket sounding programmes. Only 
primary measured quantities are listed, so many 
equally important derived quantities, such as 
temperature, do not appear. Furthermore, 
there are instances in which listed quantities may 
also be determined indirectly as, for example, 
the determination of atmospheric constituents 
from the attenuation of various solar radiations 
with altitude. 

Table IV lists experiments and instrumentation 
selected for use in satellites during the IGY 
programme. 

Selected Instrumentation Examples.—Instru- 
ments used in space vehicles are often subjected 
to extraneous disturbing influences. An easily 
appreciated example is that of atmospheric 
pressure measurements at the upper altitudes 
where outgassing and rocket motor exhaust 
may produce pressure as great as or greater than 
ambient. 

An ingenious method of overcoming this 
difficulty is to measure the pressure modulation 
induced on the side of a rolJing rocket after it 
has been given an appreciable angle of attack. 
A pressure gauge of rapid response, such as a 
Philips ionisation gauge, mounted on the sides 
of the rocket registers a sinusoidal pressure 
modulation of amplitude AP as the gauge looks 
alternately forward and rearward. 

From kinetic theory, the density pe is directly 
proportional to the pressure change AP and 
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TaBLe Ill—Rocket Sounding Instrumentation. 
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Measurements Instruments Remarks 
Prvssure Bellows and Pirani gauges, cold (Philips) | Bellows gauges measure down to 20mm 
and hot cathode ionisation gauges, Hg, Pirani gauges to 3x 10~“mm, 
alphatrons Philips to 10~*mm. Instrumental errors 
of several per cent are increased to 
overall 10 per cent accuracy by winds, 
, yaw, outgassing. 
Density... Falling spheres Less accurate than values derived from 
pressure distributions with altitude. 
J | oars Angle of attack meters, grenades plus | Qualitative data. 
geophones 
Sound speed... Grenades plus geophones ... Used to obtain temperature. 


Gas composition... a 
Electron density... ... 


Jon density ... ... «.. Langmuir probes ... 


Jon composition... ... ... 
“D”-region conductivity... 
Electric field and charge ... Electric field mills... 


Thermo-luminescent 
counters, 


Solar and celestial radiations ... 


Auroral pafticles and cosmic rays ... | Geiger, proportional 


Magnetic field 
magnetometer 


Airglow... Photon counters, 
multipliers 

Earth’s albedo and aspect... ... 

Micro-meteorites... ... ... ... 

tion counters 

Data recovery 


Power sources Batteries ... 





Mass spectrometers, sample bottles ... 
Radio frequency transmitters and receivers 


Ion mass spectrometers 
Gerdien tube ion collectors... 


phosphors, 
8, photo-multipliers, 
graphs, ionisation chambers 


counters ; ionisation and cloud cham- 
_ bers ; photographic emulsions 
Coil, cathode ray and proton precession 


photometers, 


meras, photo-cells ... ... ... ... ... 
Polished surfaces, microphones, scintilla- _— 


Radio telemeter, film 
recorder tape recovery 


Mass spectrometers are used above iono- 
spheric “ D *-region, sample bottles up 
through this altitude. 

Measure effective electron densities greater 
than 5x10* per cubic centimetre to 
accuracies of a few per cent. 

Measure ion densities greater than 10* per 
cubic centimetre above 100km altitude 

| to accuracies of 20 per cent. 

ae tee Measure 0-8 to 47 AMU to nearest mass 

unit for densities down to 100 per cubic 
| centimetre, with 20 per cent relative 
accuracy. 

.. | Measure polar conductivities from 30km 
| to 80km within 10 per cent. 

.. | Measure fields of at least 1 v/m with 10 
per cent plus 2 v/m. 

Thermo-luminiscent phosphors give coarse 
resolution below 1300A, photon 
counters intermediate resolution below 

| 2000A, spectrographs 1A_ resolution 

| above 1100A. 

Recovery of film is required for cloud 
chamber photographs and emulsions. 





photon 
spectro- 


and scintillation 


Rotating coils measure field component 
of at least 3 x 10~* gauss to accuracy of 

} 10 per cent plus 3 x 10~* gauss. 
photo- | — 





emulsion, and 








inversely proportional to the rocket velocity y, 
according to the expression : 

p=0-1824P/y sin 6 

(g/m* ; mmHg ; km/sec) 

A radio frequency mass spectrometer is an 
instrument which is highly suitable for the 
determination of the composition of the upper 
atmosphere. By appropriate design the instru- 
ment can be used for the determination of neutral 
components or for ions of either polarity. These 
instruments have been built to cover ranges 
from 0-8 to 47 atomic mass units, with an 
accuracy of about 20 per cent in argon to 
nitrogen ratio, and are useable to densities as 
low as 100 ions or 10° neutral particles per 
cubic centimetre. Total weight is less than 
22 kg. 

The proton precessional magnetometer is 
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Instruments 
Radio and optical tracking 
systems. 
Radio frequency transmitters 
plus receivers on the ground. 
Ion traps. 
Ion mass spectrometers. 
Electric field mills. 


Measurements 
Density and geodesy 


Electron density 
Ion density 


lon composition ... ... 
Electric field and charge 


Magnetic field Proton precession magneto- 
meters. 

Solar radiations . Silicon-boron strips, ionisation 
chambers. 

Atmospheric radiation balance Special surfaces used as thermal 
detectors. 


Cloud cover ... ... ... ... Photocells with infra-red optics. 

Auroral particles and cosmic Geiger and scintillation counters, 
rays ionisation chambers, phos- 
phors. 

Erosion strips, microphones, 
cadmium sulphide detectors, 
pressurised chambers with 
gauges. 

Thermistors. 

Transistorised transmitters with 
magnetic core premodulators, 
miniature tape recorder plus 
command receiver for rapid 
play back. 

Batteries and solar cells. 


Micrometeorites 


Satellite internal temperature... 
Data recovery and tracking ... 


Power sources... 


ideally suited to the quantitative measurement 
of very small changes in the earth’s magnetic 
field, independent of vehicle aspect, to altitudes 
of approximately 3200km. Absolute scalar 
flux density may be measured with an accuracy 
of 3x 10~* gauss. The instrument is useable to 
a minimum flux density of 0-09 gauss. The 
weight of this instrument is only 0-8 kg plus a 
power supply capable of supplying 150W- 
second per measurement. 
Positioning of Equipment.—The firing of any 
but the simplest of rockets is an involved process 
requiring co-ordination of many steps accord- 
ing to a definite schedule. Instruments, which of 
necessity are likely to require attention in the 
last few hours before firing, should be designed 





to minimise this as much as possible, and the 
equipment should be installed in the rocket or 
satellite to be as easily accessible as possible. In 
all- cases, the radio telemetering transmitter 
should be located in an accessible position for 
last minute testing and servicing. 

In the case of satellite or space probe opera- 
tions, the entire procedure is so very compli- 
cated that it is important to minimise the 
potential interferences with the preparation cf 
launching procedure. Thus it is highly desirable 
to have a number of spare units, so that if the 
satellite or probe should begin to malfunction 
during the launching operation, it will not be 
necessary to attempt to service the equipment ; 
instead, the satellite or probe can be removed 
and replaced with an entire new operating unit. 

In many cases, even though the equipment is 
installed in the interior of the vehicle, contact 
must be made with the outside for the sensing 
elements used. Even observational type measure- 
ments, such as spectral studies and radiation 
surveys, require a window of some kind. In 
either case, the effect of protuberances or aper- 
tures upon the airflow about the missile must 
be considered. 

Also, the heating effects during the rocket’s 
flight through the atmosphere must be con- 
sidered by the experimenter with respect to 
location and type of material to be used for 
windows. Generally, small protrusions which are 
properly faired and symmetrically located (using 
dummies. if necessary) do not disturb seriously 
the rocket flight performance. It is advisable to 
recess windows slightly or to use protective 
covers which are discarded at the desired time 
by automatic or command means. In the case 
of a satellite, a protective nose cone may be 
provided during the early portion of the launch- 
ing, to be discarded after the denser atmosphere 
has been left behind. 


LUNAR AND PLANETARY LANDINGS AND 
SATELLITES 


Lunar Landings—Known and anticipated 
technical capabilities are such that it appears 
quite reasonable to expect space vehicles, capable 
of lunar impact, to be launched within five years. 
The local escape velocity from the earth at an 
altitude of 560km is very close to 10-6km per 
second. Theminimum velocity which will enable 
a vehicle to reach the moon is slightly less than 
this. Consideration of the variation of impact 
point on the moon as a function of variation of 
initial velocity, leads to the conclusion that 
mid-course and/or terminal guidance are neces- 
sary if a reasonably good assurance of success is 
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desired. For instance, if the original velocity is 
0-010 per cent too low, impact will occur at the 
western limb of the moon instead of the centre ; 
if the original velocity is 0-014 per cent too high, 
impact will occur at the eastern limb of the 
moon. Variations only slightly greater than this 
will result in a lunar impact not visible from the 
earth. Larger variations will result in a lunar 
miss. Velocity tolerance rises gradually to a 
value of about 91-5m per second as the initial 
velocity increases to about 10-7km per second. 

The allowable path angle tolerance is about 
44 deg. at near-minimum initial velocities. This 
decreases rapidly with slight increase in velocity 
to a value of about 4 deg. Therefore, trajec- 
tories which permit large initial velocity tolerances 
are quite sensitive to initial path angle. 

The transit time for a free flight lunar impact 
trajectory is also strongly sensitive to initial 
velocity. The minimum velocity trajectory takes 
about five-and-a-half days. An increase in the 
— velocity of 1 per cent results in a two-day 

ight. 

If it is desired to effect a soft landing on the 
moon with the intention of having instruments 
survive the impact, retro-rockets and additional 
guidance equipment will be needed to decrease 
the impact velocity to the desired amount. The 
approach velocity to the moon for unpowered 
free flight is a function of the initial velocity at 
the earth, but is never less than about 2-44km per 
second. 

Circumlunar Flight.—lf a vehicle is launched to 
intersect the moon’s orbit at a point ahead of 
the moon, and if the initial velocity of the vehicle 
was not above the earth’s escape velocity, it is 
possible to take advantage of the moon’s gravita- 
tional field to swing the vehicle about for a 
return trip towards the earth. The distance of 
closest approach to the moon is strongly depen- 
dent upon the initial conditions of velocity and 
angle, and may vary from a grazing passage to 
about 130,000km. The time for a flight of this 
nature is again strongly dependent upon the 
initial velocity and conditions and varies from 
about six days to about one month. 


ARTIFICIAL NON-TERRESTRIAL SATELLITES 


Lunar Satellites—It is possible to establish a 
vehicle in an orbit about the moon, if provision 
is made to reduce the approach velocity of the 
vehicle as it nears the moon. A velocity decrease 
of about 1-22km per second added near the 
point of closest approach is a representative 
figure of the magnitude involved. 

Planetary Satellites and Landings.—The various 
examples just discussed for the moon represent 
the simplest possibilities. Theoretically, it is 
equally possible to consider probes, return trips 
and satellites for the planets, especially so in the 
case of Mars and Venus. 

The greater distances involved, and the 
uncertainty in the value of the astronomical unit, 
however, place very exacting requirements upon 
the guidance equipment, both in terms of accuracy 
and in terms of reliable operating life. Highly 
refined mid-course and terminal guidance are 
needed. 


CURRENT AND FUTURE ACTIVITIES IN 
SPACE RESEARCH 

The International Geophysical Year pro- 
gramme included a considerable amount of space 
research. As a heritage from IGY, there are 
Australian, British, Canadian, Japanese, French, 
Soviet and U.S. programmes of rocket and 
related research of the upper atmosphere in 
space. During the International Geophysical 
Year co-operative rocket sounding and satellite 
observations were carried on. The tracking 
nets, telemetering stations, organisational arrange- 
ments, and experience obtained, remain. Starting 
from this nucleus, the interest in actually par- 
ticipating in space activities is spreading. 

To continue international collaboration in the 
scientific aspects of space research, the Inter- 
national Council of Scientific Unions has created 
a committee on space research. This committee, 
C.O.S.P.A.R. for short, has m.ct to organise 
itself and to lay plans for its future activities. 
The United Nations has created an ad hoc 
Committee on the Peaceful Uses of Outer Space 
to study the problems and areas of interest 
involved and to report back to the General 
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Assembly on various matters concerned with 
international co-operation in space activities. 
Individual nations are creating space com- 
mittees and initiating programmes of research by 
means of sounding rockets and through observa- 
tions of satellites and space probes. 

To illustrate the growing effort in space 
research, this section reviews the activities in 
space science now under way in the U.S. National 
Aeronautics and Space Administration. The 
complete picture can, of course, be obtained only 
by adding to what is contained herein the pro- 
grammes of the other nations engaged in space 
science programmes. Moreover, it would also 
be necessary to add other areas of space activity 
than space science, such as practical applications 
of satellites to meteorological surveillance or 
communications systems, and the effort to place 
man in space. These subjects are not taken up 
in this paper, which restricts itself primarily to 
the scientific research of the upper atmosphere 
and outer space. 


IMMEDIATE PROGRAMME 


For convenience, this description of the present 
programme activity has been divided into several 
areas: Atmospheres, Ionospheres, Energetic 
Particles, Electric and Magnetic Fields, Gravita- 
tional Fields, Astronomy, and _ Biosciences, 
corresponding to those used in “ Past Results 
of Space Research.”” As mentioned there, there 
is a considerable overlap among the different 
areas and, in fact, investigation of the various 
inter-relationships is a very important part of the 
programme. 

(1) Atmospheres——The atmospheres part of 
the programme is concerned with the study of 
the structure, composition and motion of the 
earth’s atmosphere, the relation of the upper 
atmosphere to surface meteorology, and the 
relation of solar activity to phenomena in the 
earth’s atmosphere. The term atmosphere is 
used in the plural, since the programme is con- 
cerned not only with the atmosphere of the earth 
but also with those of the planets, Venus, Mars, 
Jupiter, &c., with the lunar atmosphere, if any 
exists, and with the solar atmosphere, which 
many believe to extend throughout much of the 
solar system. 

The immediate plans include extensive and 
intensive studies of the structure and composition 
of the earth’s atmosphere from 80km to several 
hundred kilometres by direct measurements with 
sounding rockets and with satellites. Diurnal, 
latitudinal and temporal variations in these 
parameters will be studied and will be correlated 
with energy and momentum balances in the 
earth’s upper atmosphere. Models of the 
earth’s atmosphere will be formulated for : 
(a) providing basic data needed in understanding 
ionospheric, auroral and other phenomena, and 
(6) providing guidance in the study of the atmo- 
spheres of other planets. 

Atmospheric studies to heights of 80km will 
include scores of synoptic rocket flights and 
several cloud cover satellites to establish the 
relationships between surface meteorology and 
the structure and dynamics of the upper atmo- 
sphere. 

A composite radiation satellite initiated under 
IGY sponsorship carries an earth’s thermal 
balance experiment for the determination of the 
thermal radiation transmission characteristics of 
the atmosphere. The next-to-last ““ Vanguard ” 
satellite experiment was of similar nature. 

Micrometeorite experiments are to be carried 
on those satellites which have been scheduled for 
flight in the next year. 

A satellite for the determination of the atmo- 
sphere’s composition and density at altitudes 
between 220km and 1000km is now under design, 
with the launching planned for 1960. 

The sounding rocket programme includes units 
carrying pressure gauges and mass spectrometers 
and experiments for the study of upper atmo- 
sphere winds by the tracking of visible trails, 
using sodium vapour, for example. 

An inflatable sphere, 3-65m (12ft) in diameter, 
will be orbited to measure the air density at 
altitudes of about 650km. 

(2) Ionospheres.—The ionospheres portion of 
the programme is concerned with the portion of 
the atmosphere that is electrified. At the present 
time, we have a fairly complete knowledge of the 
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earth’s ionosphere up to the “ E”’ region at 100km, 
a less complete understanding of the ionosphere 
between the “E”’ region and the “F’’ region maxi- 
mum at about 300km, and only scattered informa- 
tion about the ionosphere at higher altitudes. The 
current planning is aimed at exploring the iono- 
sphere out to its farthest reaches and toward 
pinning down the fluctuations in the ionosphere 
with time of day, season, sun spot cycle and 
geographic position. 

The immediate programme is concerned with 
obtaining electron density profiles at altitudes 
above the F, layer by inclusion of proven pro- 
pagation experiments in space probes. Con- 
currently, latitude and temporal variations of 
this parameter will be obtained by use of orbiting 
satellite beacons. A topside ionospheric sounder 
in a satellite will be used for synoptic studies of 
electron density in the outer ionosphere. This 
technique promises lesser ambiguity than that 
obtainable from satellite beacons. The present 
knowledge of electromagnetic propagation will be 
extended by inclusion of very low frequency 
receivers in satellites and space probes. lon 
spectrum studies will be extended to lower mass 
numbers and higher altitudes by inclusion of 
r.f. mass spectrometers in space probes and 
satellites. Direct measurements using devices 
such as antenna probes, ion probes and electric 
field meters, will be made in rockets and satellites, 
to better define ionospheric structure and to 
study the interaction between the ionosphere and 
space vehicles. 

(3) Energetic Particles.—The energetic particles 
programme is concerned with cosmic rays, the 
Van Allen Radiation Belt, and the particles 
causing the auroras in the earth’s atmosphere. 
A major item of interest will be the distribution 
of energetic particles throughout interplanetary 
space. 

In the near future, the measurement of ener- 
getic particles will be pursued with satellites and 
rockets in the vicinity of the earth and with 
interplanetary probes. These measurements will 
be aimed at determining the interactions of these 
particles with the earth’s atmosphere and field, 
their interactions with interplanetary fields, the 
types and energies of these particles, their spatial 
distribution, and the origin of the energetic 
particles. 

Probes and satellites scheduled for launching 
in the immediate future include specifically 
measurements of the cosmic ray intensity in 
interplanetary space ; of time and latitude cosmic 
ray intensity variations; of the composition 
and spatial extent of the Great Radiation Belt ; 
of the cosmic ray energy and charge spectrum ; 
and of the nature of the particles producing 
auroras. 

Efforts are under way to carry emulsion blocks 
in recoverable payloads to obtain further data 
on the nature and intensity of the energetic 
particles encountered at extreme altitudes. 

(4) Electric and Magnetic Fields—The study 
of the electric and magnetic fields in space is an 
important part of the developing N.A.S.A. 
programme. Particular interest focuses on the 
study of magnetic fields in view of their role in 
trapping the particles that comprise the Van 
Allen Radiation Belt. It is of especial interest 
to determine what the magnetic fields of the 
moon and planets are like, and to compare them 
with the earth’s magnetic field in strength and 
character. 

The immediate magnetic field programme 
includes the use of sounding rockets, satellites, 
and space probes to carry magnetometers for the 
investigation of the existence of ring currents 
above the ionosphere during magnetic storms, 
for the investigation of ionospheric currents, 


_ and radiation belt currents, for measuring 


electric currents and the form of the earth’s field 
at great distance, for the study of interplanetary 
fields, and the moon’s magnetic field. Of par- 
ticular interest in this connection is the develop- 
ment of the rubidium vapour magnetometer, 
which can be used to measure weaker fields 
than can be measured with the proton preces- 
sional magnetometer discussed in the Selected 
Instrumentation Examples above. 

(5) Gravitational Fields —The opportunity to 
perform experiments with satellites and space 
probes provides the scientist with a means of 
performing experiments on an astronomical 































































Oct. 16, 1959 


scale, which should be of great benefit in gravita. 
tional studies. One of the first experiments of 
this kind was the simple observation of the 
satellites that had already been launched and 
from which improved values for the oblate ness 
and shape of the earth have been obtained. 

Studies are now being made on existing s.tel- 
lites with the object of determining the low 
— of the earth’s field from tracking 

ata. 

Design studies have been started on a special 
geodetic satellite which will be capable of refin- 
ing the observations on the harmonics, anc of 
determining intercontinental distances with high 
precision. It should be possible to carry the 
study of the form of the geoid much furiher 
than has been possible to date. 

It is planned to put in orbit a satellite carry- 
ing a very precise clock in order to test Lin- 
stein’s general theory of relativity which predicts 
a change in the clock’s speed depending upon 
the strength of the earth’s graVitational ficld, 
Studies on the atomic frequency standards 
which show promise for use as the clocks for 
this experiment are under way. 

(6) Astronomy.—The astronomer, will now 
have the opportunity in satellites and observa- 
tories orbiting above the earth’s atmosphere 
to observe in the wavelengths that do not get 
through to the surface of the earth. The present 
plans include observations in gamma ray, 
X-ray, and ultra-violet wavelengths. For such 
purposes a stabilised satellite observatory is 
now under development. 

The immediate programme will continue and 
extend to the southern sky the survey of the 
newly discovered nebulosities in the far ultra- 
violet by means of rockets. These measurements 
are being undertaken to determine the nature 
and sources of these emissions. Concurrently, 
stellar photometry measurements will be made 
in the near and far ultra-violet spectrum region 
to extend magnitude systems to the ultra-violet. 
Emphasis is being given to extending observa- 
tions into the previously unexplored far infra- 
red and high energy gamma ray spectral regions 
by means of scanning satellites and rockets. 
Apart from their intrinsic value, these surveys 
are essential as ground work for the satellite 
observatory programme. 

Studies of the solar ultra-violet and X-ray 
spectra will be extended -to include long-term 
variations, line profiles, distribution across the 
disc, and the spectra of the coronal X-ray flux. 
These studies will be carried out in a series of 
rocket firings and with satellite-borne pointing 
devices. 

Deep space probes will be used to determine 
the nature of the interplanetary medium. 

Satellites will be used to map the emissions of 
the high atmosphere which arise from charged 
particle interactions and photo-chemical reactions. 

(7) Biosciences.—In the area of biosciences the 
opportunity now exists to do fundamental 
researches on the behaviour of living organisms 
in space under the conditions of space and of 
space flight. 

The major effort in biosciences is presently 
devoted to the support of Project “‘ Mercury,” 
the man-in-space programme. 

In this programme there are studies of life 
support systems and the psychology and physi- 
ology of space flight, as well as the experimental 
programme for flights of animals leading up to 
the first manned flight. Rocket flights of vary- 
ing length preceding orbital flight are planned. 

Eventually, space probes will provide the 
scientists with the means of seeking extra- 
terrestrial forms of life. This is one of the 
most exciting prospects of space research. 


VEHICLES FOR THE PROGRAMME 


At the present time, except for the “ Van- 
guard ”’ vehicle it is necessary to use for satellite 
and space probe launchings vehicles that were 
designed for other p 

Other existing vehicles are the “Juno” II, 
the “ Thor-Able,” the “ Thor-Hustler,’’ the 
** Atlas,” and the “ Atlas-Able.”’ 

“Vanguard” is the three-stage vehicle 
designed ad fen the U.S. IGY effort. At launch- 
ing the “Vanguard” weighs approximately 
11 tons. The first two stages use liquid propel- 
lants to boost the third stage and payload to 
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orbital altitude. After the desired altitude is 
reached, the solid propellant third stage acceler- 
ates the payload to orbital velocity. Several of 
the “‘ Vanguard ”’ stages appear in other vehicles 
currently in use, such as “ Thor-Able” and 
“ Atlas-Able.”’ 

* Vanguard,” as originally designed, is capable 
of placing a 214 Ib satellite into a 300 nautical 
mile orbit. The cloud cover satellite launched 
this spring was typical of the sort of payload 
that can be launched with. the “* Vanguard.” 
There is a “* Vanguard ’’ 50 lb satellite planned, 
using an advanced solid third stage. This pay- 
load will carry experiments on cosmic rays, solar 
radiation, meteors, and the radiation inbalance 
in the earth’s atmosphere. 

* Juno”’ II is a four-stage rocket similar to 
the “ Jupiter ’’-C which placed the first U.S. 
IGY satellite ‘Explorer’ 1, into orbit. 
“Juno” Il employs the “ Jupiter” LR.B.M. 
missile as its first stage. Stages 2, 3 and 4 are 
made of clusters of solid rockets, which acceler- 
ate the payload to orbital velocity.. These latter 
stages are spin stabilised. 

The * Juno ”’ LI is capable of placing payloads 
of about i1001lb in a 300-nautical mile orbit. 
It has been used for moon probe launchings. 
In particular, it was used for “ Pioneer” IV 
with which the U.S. established its first solar 
satellite. A number of “Juno” II launchings 
are scheduled to occur over the next year for 
satellite experiments. 

“ Thor-Able”’ uses the “Thor” LR.B.M. 
as a first stage and a solid second stage (“* Able’’§). 
At launching, the ‘“ Thor-Able” weight is 
approximately five times that of “ Vanguard ” 
and greater payload capability is therefore 
provided. The two stages (“ Thor’ and 
*Able’’) provide orbit capability. Several 
other versions are available ; “ Thor-Able”’ 1, 
which employs the “ Vanguard”’ solid third 
stage, and ‘“‘ Thor-Able” 2, which uses the 
high performance solid third stage developed 
for future “‘ Vanguard ’’ launchings. There are 
also the ““‘Thor-Able”’ 3 and the “Thor-Able”’ 4, 
which as vehicles are essentially similar to 
“ Thor-Able ’’ 3 with only minor differences in 
payload and guidance arrangements. 

The ** Thor-Able ’’ can place 200 lb payloads 
into a 300-mile orbit and can probe to the moon 


and near planets with small payloads. “ Thor- 
Able” 1 carried “ Pioneer’? I some 70,000 
nautical miles away from the earth. Some 


additional ** Thor-Able ” vehicles are scheduled 
for satellite and space probe launchings. 

“ Thor-Hustler”’ is the “Thor” LR.B.M. 
combined with a liquid propellant stage employ- 
ing the ‘* Hustler ”’|| engine. The “ Hustler” 
second stage contains nearly twice the weight of 
the propellants carried by the “ Vanguard” 
second stage, and ‘ Thor-Hustler”’ therefore 
has increased mission capability over the “* Thor- 
Able.” 

“ Thor-Hustler,’ while essentially a_ test 
vehicle to develop the “* Hustler ’’ upper stage, 
is also being used for satellite payload experi- 
ments. 

“ Atlas’ is included in this list, since it is 
capable of placing payloads into orbit as a single- 
stage vehicle. The SCORE satellite launched 
last December is an example. 

“ Atlas,’ as a single stage, can launch a pay- 
load of 1501b to a 300-mile orbit. Project 
“ Mercury ’’ will use the “ Atlas” for orbital 
flights of the manned satellite capsule. To do 
so, some modifications of the ‘** Atlas *’ will be 
undertaken and it will be capable then of launch- 
ing more than 2000 lb into an orbit at altitude 
somewhat over 100 miles. 

“ Atlas-Able ’ uses a ‘‘ Vanguard ’’ second 
stage. A third stage is also used ; this is the 
high-performance solid-fuel rocket which was 
developed for the “ Vanguard.” The “ Atlas- 
Able” is capable of imparting high enough 
speeds to 200 lb space probe payloads to cause 
them to escape from the earth. : 

The family of vehicles just described will be 
used for the programme in the immediate future. 
Supplementing these are vehicles which are 
part of the U.S. National Space Vehicle Pro- 
gramme, now being developed to carry our 
space project for the forthcoming years. 


§ Allegheny Ballistics Laboratory. ; 
| Originally developed for carriage under the Convair 
4 ler.”” es 
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N.A.S.A. is developing a four-stage, solid 
propellant satellite vehicle which will be capable 
of carrying about 150 1b into a 300-mile orbit. 
Called the “‘ Scout,” this vehicle will be much 
more economical than existing vehicles and will 
satisfy many of the requirements of the scientific 
programme. It should be useful in support of 
international co-operative efforts. 

N.A.S.A. is also undertaking the development 
of the “* Delta.” Basically, “* Delta”’ will have 
the same three-stage configuration as “ Thor- 
Able ’’ which has already been used by N.A.S.A. 
and the Air Force in several deep space probes. 
The main new features of “* Delta ”’ are : 

1. An improved radio-inertial guidance 
system. 

2. Active guidance and control during longer 
coasting periods between second stage burnout 
and third stage ignition. The added coast period 
will mean maximum velocity at higher altitudes. 

The “‘ Delta”’ is an interim launching vehicle 
for use in 1960 and 1961 until some of the larger 
boosters capable of launching several tons of 
payload are developed. “‘ Delta” should be 
capable of putting 250 1b in a nominal 300-mile 
earth orbit or sending a 100lb payload on a 
deep space mission. It will use a modified 
* Thor” as a first stage. The second stage will 
house the guidance and will be powered by a 
reworked Aerojet-General engine similar to 
that used for the “* Vanguard”’ second stage. 
First and second stages will be liquid fuelled, 
while the third stage will be a solid propellant 
rocket built by the Allegheny Ballistics Labora- 
tory. “Delta” will stand about 90ft high, 
weight over 100,000 lb loaded, and develop more 
than 150,000 Ib of thrust. N.A.S.A. plans for 
the vehicle include launching several deep space 
missions and satellites from the Atlantic Missile 
Range in Florida, and launching polar orbital 
satellites from the Pacific Missile Range, 
California. 

As a first vehicle with large payload capacity, 
N.A.S.A. has under development the “ Vega,” 
a three-stage vehicle using a modified Convair 
“Atlas” as a first stage. The second stage will 
incorporate a modified General Electric engine 
which was used as the “* Vanguard ”’ first stage. 
The third stage will be a Jet Propulsion Labora- 
tory rocket using storable propellants. The 
“Vega” vehicle will make it possible to put 
several tons in a 300-mile orbit and to send 
about 1000Ib to the vicinity of the moon. 
Later vehicles in the programme include the 
“ Centaur,” “ Saturn,” and “ Nova.” “ Cen- 
taur’’ is similar to “ Vega” in concept except 
that the second stage will use high energy propel- 
lants. The first stage of the “ Saturn ”’ vehicle 
is under development by the Army Ballistic 
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Missile Agency and will use a cluster of existing 
rocket engines to give over 1,000,000lb of 
thrust. The “ Nova”’ vehicle will be based on 
a single chamber rocket of over 1,000,000 Ib 
thrust. This large single-chamber engine is 
being developed by the Rocketdyne Division 
of North American Aviation under N.A.S.A. 
contract. 


SCHEDULING 


Table V indicates the numbers of the sounding 
rockets, satellites and probes presently scheduled 
for the space research programme for the period 
July, 1959 to December, 1960. In preparing 
and planning a space research programme it 
has become apparent that the scheduling of the 
major satellite and probe vehicles must be care- 
fully correlated with the range capabilities avail- 
able in the U.S. The larger vehicles must be 
launched from either the Atlantic Missile Range 
or the Pacific Missile Range. Discussion of 
these matters is continued in the following 
section. 


TABLE V—Launching Schedule Summary. Space 
Research Experiments. 
July, 1959—December, 1960 














Programme Rockets Satellites | Probes 
Atmospheres ... ... ... 53 2 3 
Ionospheres ... ... ... 4 2 2 
Energetic particles ... ... 11 3 5 
Electric and magnetic 32 3 5 

fields 
Astronomy* ... ...  ... 20 3 3 
2S SDE eS pees 120 13. 18 








The totals shown are for experiments to be 
carried out. In general, sounding rockets carry 
single experiments, while satellites and space 
probes carry several experiments in a payload. 

Gravitational . field experiments are being 
prepared for launching in 1961. 

It will be noted that approximately 100 sound- 
ing rockets were scheduled for this period and 
somewhat more than thirty satellites and space 
probes. These units will constitute a major 
workload for the ranges and their firings will 
have to be carefully distributed among those 
scheduled for military programmes and test 
operations. In scheduling satellites and space 
probes an effort has been made to maintain a 
reasonable balance among the various pro- 
grammes outlined above. At this time, schedul- 
ing is, of course, affected by vehicle availability, 
the ability to prepare payloads for the specific 
experiments, and the fact that it is necessary to 
obtain working results before scheduling follow- 
on experiments. 





The ‘‘ contour couch ’’ supports a human being unharmed in very high acceleration fields 
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SUPPORTING FACILITIES 


The major supporting facilities required for 
the conduct of a space research programme are 
the following: launching stations, electronic 
and optical tracking equipment ; data collect- 
ing systems ; communications and data trans- 
mission networks to return the data collected to 
a central point ; and computing facilities for 
orbital calculations and data processing. 

As a result of the IGY programme and the 
early satellite and space probe planning, there 
are many supporting facilities already in exist- 
ence. For launchings, there are the military 
establishments located at Cape Canaveral, 
Florida, at the Atlantic Missile Range, and 
those installed in California at Vandenburg 
Air Force Base and the Pacific Missile Range. 
In addition to these major facilities which can 
handle the large vehicles used for satellite and 
space probe launchings, sounding rocket facili- 
ties are available to the space research pro- 
gramme at Fort Churchill, Canada; White 
Sands, New Mexico; and Wallops Island, 
Virginia. There are also numerous mobile 
sounding rocket launchers in existence, and 
launchings have been and can be made from 
various naval vessels. These facilities will be 
used in conducting the U.S. National Space 
Research Programme. 

For tracking purposes there are the Minitrack 
network, the Baker-Nunn stations for optical 
tracking, and the Microlock and space probe 
receiving stations. These are available for use 
in acquiring data and for tracking and finding 
the space co-ordinates of satellites and probes. 
The facilities are capable of tracking the larger 
vehicles in their orbits or on space probe missions. 
Data collection is generally centralised at the 
same locations, so as to minimise the number of 
independent stations that must be supported. 
Table VI indicates the major facilities, the name, 
the number, the units, major equipment units 
located at these facilities, and the general function 
that these particular facilities include. Com- 
munications and data transmission are generally 
handled by networks made up of military lines 
and leased lines of the commercial communica- 
tions organisations. By this means it is possible 
to return tracking data to the central computing 
point in sufficiently rapid manner so that orbital 
determinations can be carried out for prediction 
purposes, so that antenne and cameras can be 
trained on the proper point in space for the 
acquisition of additional data. 

Telemetering data are generally acquired at 
the various stations and tape recorded, and the 
tapes are usually mailed back to the central data 
processing centre. Data processing and com- 
putation systems are available at a number of 
locations where they have been used part-time 
to support the specific programmes in the past. 
There are presently being consolidated under 
the national programme for satellite and space 
vehicle tracking two major facilities, one under 
the N.A.S.A., and one under the direction of the 
Department of Defense. If we examine the 
needs for additional facilities in terms of the 
scheduled programme, we find that tracking and 
data collecting are two major areas in which the 
existing facilities must be supplemented. Plans 
are already under way to expand the coverage 
of the Minitrack network so that it will be 
capable of handling polar orbits as well as 
relatively low orbital inclination orbits, and to 
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add space probe tracking stations so that essen- 
tially continuous coverage of space probes can be 
considered available with less disruption than 
in the past to such operations as that of the radio 
aStronomy station at Jodrell Bank. 


INTERNATIONAL CO-OPERATION IN 
SPACE RESEARCH 


The value of international co-operation in 
science has long been recognised in the field of 
astronomy. Its potentialities for geophysics and 
related researches were clearly demonstrated in 
the International Geophysical Year effort. As 
part of that éffort, the rocket and satellite 
programme made good use of international 
co-operation, particularly in the simultaneous 
firings of sounding rockets, and in the mutual 
tracking of satellite vehicles. The future of 
space research may be expected to profit greatly 
from international efforts, and in some cases to 
require such co-operation. It seems worthwhile, 
therefore, to list briefly some of the areas in 
which international co-operation is desirable. 

(1) Simultaneous launchings of sounding 
rockets in the study of the upper atmosphere, 
the aurora, the ionosphere, magnetic storms, 
and other phenomena that may be expected to 
vary with geographic position, should be of great 
value. 

(2) Mutual assistance in the design of experi- 
ments and in the preparation of payloads for 
rockets, satellites and space probes may be 
desirable. 

(3) International co-operation in the tracking 
of satellites and in the reception of telemetering 
data from them is highly desirable. 

(4) An international programme for the 
observation of radio signals from satellites for 
the purpose of investigating the ionosphere is 
required in order to solve existing problems on 
the ionosphere. 

(5) International co-operation in laboratory 
and theoretical research in areas supporting or 
related to space research is highly desirable. 


DISCUSSION 


The meeting was occupied not with hearing 
the paper read but with a round table discussion 
under the chairmanship of Dr. von Karman. 
The first speaker was the commanding general, 
Air Research and Development Command, 
United States Air Force, followed by representa- 
tives of each country in alphabetical order of 
nations. 

General Schreiver observed that astronautics 
was in 1959 in the same stage of development 
as aeronautics in 1909. The military significance 
of space flight was that the earth had become 
much smaller : it was now more difficult to keep 
secrets and the greatest result of space flight 
might be that wars became highly unlikely. He 
expected this state to be reached in the near 
rather than the distant future. 

It had to be recognised that space exploration 
was expensive not only in money but in resources 
and manpower, and it was necessary to be highly 
selective in performing it. Two principal necds 
existed : 

(1) Advancing the state of the art, which 
would be the province of organisations such as 
N.A.S.A. 

(2) Developing actual systems for military and 
civil purposes : for many years these would be 
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confined within the earth’s gravity field. Already 
within the state of the art were several satellite 
systems of military importance, such as the 
communications satellite, to which he attached 
great importance, the navigation satellite, the 
weather satellite and the warning (of attack) 
satellite. 

The work involved in these projects could be 
divided under three sub-systems : 

(1) The booster. 

(2) The facilities-needed for testing, launching, 
tracking and preserving safety—these were 
extremely expensive. 

(3) The payload. Here a contribution from 
N.A.T.O. was possible now. 

He concluded that it was already possible for 
N.A.T.O. to assist in the vigorous space research 
that was necessary. 

Dr. M. Freson (Belgium) confirmed the interest 
of his country in international co-operation. In 
the case of small countries that could not con- 
tribute a complete payload, it was only through 
the agency of A.R.D.C. and similar United States 
organisations that they could take part in space 
research. 

Professor M. Roy (France) said that his 
country was highly interested, not merely in 
launching satellites, but in space science. A 
committee formed to draw up a programme 
for space research had submitted its proposals 
to the government, and it was not yet possible 
to disclose them. Nothing need be added to 
the programme contained in the N.A.S.A. 
survey—they should now try and implement it. 

Professor W. Dieminger (Germany) of the 
Institut fiir Aernomie of the Max-Planck- 
Gesellschaft, explained that aeronomy com- 
prised the study of the upper atmosphere up to 
the ionising and dissociating levels. He recalled 
that a “V.2”’ had been made available for 
research in the upper atmosphere as early as 
1944, and after the war “* Veronique ”’ rockets 
had been provided from France. A high fre- 
quency spectrometer had given useful results 
by: observing the attenuation by ionisation of a 
transmission in the medium and high frequency 
ranges, the effect spreading from the low fre- 
quency end of the spectrum. This international 
co-operation had ceased because no more 
“ Veronique ”’ rockets were available. Three 
groups in Germany were at present preparing 
experiments, to be carried in either the “* Veron- 
ique ’’ or a N.A.S.A. vehicle. There was being 
erected in Germany a receiver for use with a 
passive communication satellite : it would use 
a dish aerial and a parametric pre-amplifier. 

Theoretical work had been done on magneto- 
fluid-dynamics. A hypothesis for the origin of 
cosmic rays was extant that postulated a 
potential difference of 4,000,000V to 5,000,000V 
between the solar system and outer space, but 
at present there was no way to test it. 

The main limitation on German efforts was 
lack of manpower. Nuclear physics had, he 
believed, occupied many scientists needed for 
work on geophysics: the International Geo- 
physical Year had helped to remedy this, and 
the opportunity to experiment in space should 
do more. 

Professor E. Cambi (Italy) outlined an im- 
proved optical method of tracking satellites 
stemming from theoretical work. 

Professor van de Hulst (Netherlands) reported 
that there was no space research as such in the 
Netherlands, nor was there a committee dealing 
with the subject. This was because many fields 
of science extended into space ; astronomy and 
radio astronomy were well established in the 
country. Instruments carried above the ionosphere 
would be very valuable in these fields, and it would 
become possible to observe low-frequency radio 
waves. He foresaw that in tive to ten years the 
vehicles the engineers could provide would 
show up the limitations of the instrumentation, 
and it was on providing instruments that work 
in Holland would be concentrated. 

In his capacity as chairman of COSPAR, he 
observed that the committee was continuing in 
existence after the IGY had ended, and had 
organised for November this year an Inter- 
national Rocket Week in which numbers of 
launches would be made simultaneously. 

In answer to a question from Dr. von Karman, 
he explained that the International Astronautical 
Federation was, formally, not known toCOSPAR: 
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the aims of the Federation went far beyond space 
science. But doubtless the [.A:F. would find a 
need for strictly scientific organs, with which 
COSPAR hoped to liaise. Dr. von Karman 
remarked that laymen with imagination, such 
as might be found in the IL.A.F., could well 
sec further than a scientist without imagination : 
Professor van de Hulst observed that it was 
difficult to detect a scientist lacking in imagina- 
tion since he might merely be cautious. 

Mr. F. H. Scrimshaw (United Kingdom) 
outlined the organisation concerned with space 
science in Great Britain (see page 42, August 7, 
1959). He further observed that the obserya- 
tions of satellites made by the Royal Aircraft 
Establishment led to conclusions directly oppo- 
site to those of N.A.S.A. on the oblateness of 
the earth. For tracking satellites the establish- 
ment of a Minitrack station in Britain was 
being discussed with the United States, and an 
interferometer with two 80ft paraboloids that 
could be separated by up to 3000ft was being 
constructed at the Radar Research Establish- 
ment. 

Studies were being made of a satellite launch- 
ing programme using a “ Blue Streak”’ first 
stage, “ Black Knight"’ second stage, and a 
new third stage. Early results suggested that 
1 ton could be placed in a near-circular orbit, 
several hundred pounds given an _ elliptical 
orbit with an apogee of two to three earth radii, 
and a few hundred pounds a highly elliptical 
orbit out to 100,000 miles. 

Dr. Hugh Dryden (United States of America) 
drew attention to the very long time constant of 
such work : all N.A.S.A. launchings had been 
done with vehicles planned before N.A.S.A. 
existed, and “ Vega,”’ their first vehicle with 
components designed for use in space, was still 
one and a half years in the future. The U.S.A. 
expected to achieve a rate of launching of 
one and a half to two satellites a month and 
100 sounding rockets in 1960. While the maxi- 
mum amount of data should be transmitted 
back from the experiment, only the minimum 
should be processed, since data handling equip- 
ment was excessively expensive. Even the low- 
cost “ Scout ’’ vehicle would cost 500,000 dollars 
to 750,000 dollars to fire, so that international 
co-operation was bound to involve governments. 

Dr. W. R. Lovelace, II (U.S.A.) was called 
upon to comment on the prospects of the life 
sciences. He observed that these were subjects 
where less heavily funded research could be par- 
ticularly useful. The most immediate problems 
were the resistance of human beings to high 
acceleration, weightlessness, isolation, radiation, 
and extremes of temperature. Having a man in 
a vehicle might reduce the complexity of the 
equipment and allow it to receive some main- 
tenance, but it provided an excellent subject 
for experiments, and one that could help per- 
form and report them. The subjects for Project 
“Mercury ”’ had undergone perhaps the most 
comprehensive medical examination ever per- 
formed, taking seven days and three nights. A 
major contribution to the feasibility of manned 
space flight had been made by the contour seat, 
which allowed a man to sustain 25g. 

Professor Roy drew attention to the comment 
that every satellite launching was an experi- 
ment in Newtonian mechanics, and asked if it 
was possible to search for any anomalies of 
gravitation with a satellite. 

Dr. Newell replied in the affirmative : apart 
from sending up an accurate clock, the trans- 
lation or change of orientation of a satellite 
could be used as clocks, to observe, for instance, 
any variation in the gravity field with time. 


High Energy Particle Accelerators 
Conference 


About 250 scientists from twenty-eight nations 
attended the international conference on high 
energy accelerators and instrumentation, held 
at CERN, Geneva-Meyrin, from September 14 
to 19, 1959. The purpose of the biennial con- 
ferences is, generally speaking, to review new 
projects and ideas about the huge nuclear 
accelerators which have been and are being built 
to probe the secrets of the fundamental structure 
of matter. At CERN, a 600 MeV synchro- 
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— has been in continuous operation since 
1957. 

A much larger machine is the 25 GeV proton 
synchrotron, a description of which will be 
found in our issue for August 17, 1956, pages 
243-245. This machine has been under con- 
struction for some years. At midnight on 
September 16, it went into operation for the 
first time, sending a beam of particles once 
round its 200m diameter ring of 100 magnet 
units. It is hoped to reach the full acceleration 
cycle early next year. The machine will then 
accelerate protons within one second, to 99-98 
per cent of the speed of light by sending them 
about 500,000 times round the magnet ring. 
During the ten working sessions, high-energy 
particle accelerator construction techniques, and 
instrumentation used in conjunction with the 
accelerators, were reviewed by CERN scientists 
and visiting physicists and engineers from all 
over the world. 

One topic of discussion was the need for new 
high-energy accelerators, their building progress, 
and accelerators projected for the future. 

Three main principles on which new high- 
energy accelerators could be based were dis- 
cussed. These were the principle of acceleration 
using fully ionised gases, i.e plasma betatrons, 
first proposed by Russian scientists, work on 
which has been going on at CERN contem- 
poraneously with the building of the big machine, 
as well as in many other parts of the world ; 
stochastic accelerating methods, also invented in 
Russia, on which much experimental work has 
been done at CERN; and the principle of 
intersecting or colliding beams and storage ring 
systems, very extensively studied by the Mid- 
western Universities Research Association 
(M.U.R.A.), and of which an electron model is 
being studied at CERN. 

None of these principles is new ; they were 
elaborated in detail at the 1956 CERN Confer- 
ence. Thus, though no new accelerator prin- 
ciples emerged from the Conference, a large 
number of important papers were presented and 
discussions held on theoretical and experimental 
research, undertaken since 1956, with a view to 
putting these principles into practice in building 
bigger and better high-energy accelerators. 

The justification for building such machines 
lies in the fact that, whilst nuclear particles of 
exceedingly high energy are found in high- 
altitude and even low-altitude cosmic rays, the 
frequency of such events is rare indeed. Thus, 
the objective of future particle accelerators is to 
produce such particles artificially at very high 
energies and in very large quantities, in order to 
augment the frequency of nuclear collisions. 

Besides what are at present the biggest 
proton accelerators under construction at CERN 
and Brookhaven (U.S.A.), both for developing 
energies of 25,000 million to 30,000 million 
electronvolt, a Russian machine now planned is 
expected to produce 50 GeV particles. It is 
intended for the research station at Sepukhov, 
south-east of Moscow. A 7 GeV prototype of 
this machine is now in its final stage of con- 
struction in. Moscow. Allusion was also made 
to an American idea for a 300 thousand million 
electronvolt (300 GeV) accelerator. Such a 
machine would make use of the principle of 
intersecting or colliding beams and storage 
rings. 

Finally, a session was devoted to funda- 
mental limitations imposed on accelerator con- 
struction by space charge problems and radiation 
and damping. 

Other papers and discussions dealt with the 
high-energy accelerators now being built or 
planned definitely, throughout the world. Twelve 
big machines were presented. They involve 
impressive amounts of work and close colla- 
boration by a large number of physicists, 
engineers and technicians, and their global cost 
is put at some 360 million dollars. 

The last part of the Conference dealt with the 
indispensable instrumentation, likewise costly, 
used in conjunction with the machines for high- 
energy nuclear physics research. This includes 
such apparatus as large liquid-hydrogen and 
other types of ‘* bubble-chambers,”’-very delicate 
and dangerous devices, in which the tracks of 
particles are made visible and can be photo- 
graphed. Since such chambers have a very 
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high operating frequency, they involve the pro- 
duction of as many as 100,000 track photographs 
in the course of a single experiment which may 
last only a few days. For this reason special 
scanning and computer equipment is 

for the evaluation of such photographs in order 
to obtain, through analysis of the track co- 
ordinates, the fundamental data. looked for in 
research on elementary particles. 

Finally, a session dealt with the production, 
transport and separation of particles from high- 
energy machines, counters and other high- 
energy ‘particle detectors and instrumentation, 
as well as their attendant high-speed electronics. 

Special parallel sessions were devoted to radio- 

frequency systems for high-energy accelerators, 
as well as linear accelerator techniques and 
problems of beam storage. 
_ Scientists invited to the CERN Conference 
included about eighty representatives from 
Europe, eighty from the United States, forty 
from Russia and the Eastern countries, and 
forty from other parts of the world. 

= yoprecer ee States of CERN, 
namely Austria, um, Denmark, France, 
the German Federal Republic, Greece, Italy, 
the Netherlands, Norway, Sweden, Switzerland, 
the United Kingdom, and Yugoslavia were 
represented at the Conference. Physicists from 
Australia, Brazil, Canada, Czechoslovakia, China, 
Eastern Germany, Ireland, Israel, Japan, Poland, 
Turkey, the United States and the Union of 
Soviet Socialist Republics also attended the 
meeting. 


Exhibitions of Public Works 
Equipment 


From March 17 until 27, 1960, there will take 
place the “Salon Internationale de la Construc- 
tion ’’ which is being organised by the Société Ex- 
pomat, 1, Avenue Niel, Paris (17e), (telephone : 
Gal. 96-98 and 74-84). The exhibition will be held 
at the C.N.LT. palace at Puteaux and will be 
concerned with building materials of all kinds 
and the products of the ancillary building indus- 
tries (brick and stone, timber and metal elements, 
heating, ventilation and air conditioning, plumb- 
ing, glass, plastics, textiles and paints, electrical 
installations, &c.). In a section devoted to 
architecture individual houses will be shown 
constructed either by traditional methods or 
with the help of prefabrication. Documentation 
will be available concerning the professional 
bodies connected with the building industry, as 
well as the achievements or projects of private 
= — bape peer of various kinds. 

range of public works equipment and 
building machines will be plore at an 
international exhibition also organised by 
** Expomat,” and scheduled to be held at Le 
— airport during the period May 19-29, 

The main sections of this exhibition—the 
“Salon International du Matériel de Travaux 
Publics et du Batiment ’’—include all classes of 
structural materials, their transport, handling, 
and application, as well as the testing and main- 
tenance of the work in which they have been 
used. In addition, the exhibition will embrace 
all kinds of machines and equipment, including 
office equipment and temporary buildings for 
site offices, and special road vehicles. 

A special section is being organised by the 
Engineers’ Association of the French Overseas 
Territories to illustrate the achievements, past 
and present, of French contractors outside 
Metropolitan France. About 200,000 square 
metres of exhibition space are available at the 
Le Bourget grounds. 


Electronic Components Exhibition 


The third Salon International de la Piéce 
Détachée Electronique will take place from 
February 19 to 23, 1960, at the Parc des Exposi- 
tions, at the Porte de Versailles, Paris. The 
exhibition, which is limited to manufacturers, 
is organised by the National Federation of French 
Electronic Industries (F.N.I.E.), 23, rue de 
Lubeck, Paris (16e). 
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The American Scene 


A Nuclear-Powered Navy 


At the National Reactor Testing Station 
in Idaho, the prototype “Large Ship 
Reactor” recently went critical. After 
thirty months of intensive development, 
involving the design and manufacture of 
components to fit a wholly new concept in 
nuclear propulsion, the plant has begun to 
generate power. Meanwhile, 2000 miles 
away at Newport News, Virginia, a closely 
co-ordinated project also is moving full 
steam ahead : the construction of the first 
American atomic aircraft carrier, U.S.S. 
‘“‘ Enterprise.” Faster, farther-ranging and 
bigger than any carrier now in service, this 
85,000-ton vessel is scheduled to join the 
U.S. Fleet in 1961. The aptly-named “* Enter- 
prise °’—like her submarine predecessors, 
** Nautilus ” and “‘ Skate ”—symbolises the 
remarkable feat of salvage which the U.S. 
Navy has been performing of late on itself. 
Not long ago, this proud service virtually was 
consigned to the boneyard, in favour of a 
few battalions of “‘ brush-fire ” troops and a 
land-based network of “ ultimate ’’ ballistic 
missiles. However, fresh technical and 
political developments now have changed 
that kind of thinking. Powered by atomic 
energy, the sea arm holds out the promise of 
endlessly mobile launching bases for aircraft 
and pilotless weapons, as well as the strongest 
defence against the growing menace of a 
submarine pack. Hence, whereas it once 
required seventy-five years to shift the fleet 
from sail to steam, the U.S. Navy aims, 
within the next decade, to be at least half 
converted to nuclear power. This ambitious 
objective will cost a great deal of money and 
will make heavy demands on the ingenuity 
and resources of American industry. 

Even now, an imposing atomic armada is 
abuilding or afloat. Seven “attack” sub- 
marines—‘ Nautilus,” “‘ Seawolf,” “* Skate,” 
“ Swordfish,” “ Sargo,” “‘ Seadragon”” and 
“* Skipjack ”"—have been launched ; another 
seven are on the way; and Congress has 
authorised four more. Six submarines of a 
second class, designed to fire either of two 
big missiles—‘* Regulus” or “ Polaris ”*— 
are under construction, with eight more 
authorised. Finally, “‘ Triton,” the biggest 
submarine ever built, was launched last 
August and has been commissioned as a 
task-force radar escort, making a total of 
thirty-three nuclear undersea craft in sight. 
On the surface, the U.S. Navy has its big 
carrier, “ Enterprise,’ and the hope of 
receiving a 375 million dollar authorisation 
to start a second; the admirals want six 
such ships in commission eight years hence. 
In addition, a powerful guided-missile cruiser, 
“‘Long Beach,” is under construction at 
Quincy, Massachusetts. And at a land- 
based installation in upstate New York, 
General Electric is building a prototype 
reactor for a guided-missile destroyer. Because 
of its need for speed and light weight, the 
destroyer poses the knottiest nuclear-propul- 
sion problem of all. Finally, the U.S. Navy’s 
technical achievements in this field have set 
off a chain reaction in world maritime circles 
which already has led to the launching of 
one atomic merchant ship, the N.S. “ Savan- 
nah” ; to proposals for a nuclear-powered 
American tanker fleet ; and to orders for 
American ship reactors from the U.K. and 
other foreign countries. To launch this 
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sweeping naval revolution, a considerable 
part of American manufacturing and con- 
struction capacity has been called into service. 
Some 500 million dollars were spent for 
atomic vessels last year. Six ships are being 
built by the Naval Shipyards at Portsmouth, 
New Hampshire, and Mare Island, Cali- 
fornia. However, four privately-owned com- 
panies also are doing some of the work. 
For example, Bethlehem Steel’s Shipbuilding 
Division at Quincy, Massachusetts, is con- 
structing the atomic cruiser and has been 
authorised to build the destroyer. The 
Ingalls Shipbuilding Corporation, at Pasa- 
cagoula, Mississippi, is building two sub- 
marines. The Newport News Shipbuilding 
and Dry Dock Company, of Newport News, 
Virginia, has orders for two submarines and 
the first atomic aircraft carrier. Finally, the 
Electric Boat Company, at Groton, Connecti- 
cut, which already has turned out the 
** Nautilus ” and four of the six other sub- 
marines now in the U.S. Fleet, has three 
others on the ways. The U.S. Navy’s 
nuclear seaplane project, it might be added, 
is in the hands of the Martin Company, while 
the single commercial vessel, “* Savannah,” 
is at the yard of the New York Shipbuilding 
Corporation, Camden, New Jersey. 

The funds for reactor development and 
production are somewhat more widely dis- 
persed. A good many metal fabricators have 
been called upon for quality stainless steel 
work in a variety of forms. In another 
metals industry, zirconium, four concerns 
hold Navy contracts ; and in still another 
field, that of uranium fuel elements, five 
companies have been named as suppliers. 
Despite the large sums involved in launching 
the nuclear Navy, relatively few concerns to 
date have made much money. In the current 
phase of the change-over, the stress has been 
on developing equipment, rather than launch- 
ing into volume production. Since advances 
in the state of the nuclear art demand 
continual changes, designs cannot be stand- 
ardised. Nor is the Government anxious, 
in these days of rising defence budgets, to 
help defray starting-up costs. To be sure, 
from a long-range viewpoint especially, there 
are compensations. Those contractors who 
get in on the ground floor of the programme 
plainly will be strategically placed to exploit 
later opportunities—whether in the com- 
mercial field, or through standardisation in 
the naval programme itself. 

Whatever current results may be, the 
future obviously holds a great deal of 
promise. For the recent past has seen some 
major break-throughs in naval nucleonics. 
In a dramatic voyage the “* Nautilus ”’ sailed 
from Pearl Harbour to England under the 
North Pole, surfacing only to make sure of 
its bearings. Its feat was soon duplicated 
by the “ Skate’’ which plumbed the sub- 
polar course from the other direction. 
Together, “‘ Nautilus ” and “‘ Skate ”’ plainly 
pointed out the possibilities of submarine 
cargo shipping, and the potential polar 
*“‘sea-lane’’ for such commerce. Their 
adventures under the ice-cap also brought 
home to statesmen and the general public 
alike the new atomic capability of the Navy. 
Despite the noteworthy achievements, how- 
ever, both submarines actually differ little 
in appearance from conventional craft. 
Since “* Nautilus ’” was built, the U.S. Navy 
has moved on to vessels designed specific- 


ally for the atomic age. The first departure 
was the Fleet-type submarine—a class rela- 
tively easy to build. These vessels are 
shorter and slower, but also harder to detect. 
Two newer craft, called ‘ Pollack” and 
‘* Permit,” were designed to pack the punch 
of the Chance-Vought ‘* Regulus” missile. 
Four “Polaris” submarines now are 
under “accelerated” construction. An- 
other exciting departure is the huge radar- 
escort, ** Triton.” Unlike other submarines, 
it will spend most of its time on the surface, 
where it can serve as the eyes and ears of a 
task force. The 450ft long “ Triton” is a 
“* hunter-killer ’’ powered by two reactors, 
Perhaps the boldest undersea development 
of all is the Navy’s “* high-speed attack ” craft, 
of which the first, “* Skipjack,” was launched 
last year. Embodying a concept long 
dreamed of in naval circles, ‘* Skipjack ” 
looks like a shark. Round on deck and all 
over, stubby-nosed and with a tapering tail, 
** Skipjack ” is streamlined to obtain maxi- 
mum mancuvrability and speed. Nothing 
projects from her hull except a thin, dorsal- 
fin conning tower, on which two tiny “* wings” 
are mounted for control. While perform- 
ance is a military secret, her speed generally 
is believed to exceed 50 knots underwater. 
So much for undersea craft. Progress in 
surface ships, of which the first launched 
probably will be the “‘ Enterprise,” also has 
been swift. A huge vessel, the carrier has 
four power plants, holding no fewer than 
eight reactors and thirty-two heat exchangers. 
Since she lacks smoke-stacks her flight deck 
and hangar area can be designed for maxi- 
mum space. Needing no diesel fuel, her 
hold can carry twice as much aviation fuel. 
The U.S. Navy would like to obtain one 
carrier per year from 1961 to 1966. The 
guided-missile cruiser, ‘“‘ Long Beach,” will 
slide from its ways in 1961: using the 
reactor now proven in prototype for the air- 
craft carrier, it will have a speed of about 40 
knots, and be one of the fleet’s fastest craft. 
Among its other effects, the “‘ new” Navy 
has aroused great interest in nuclear power 
for commercial and foreign shipping. True, 
atomic power plants to-day are costly. But 
costs, significantly, are coming down. Never- 
theless, a good deal of controversy has 
arisen in non-military circles over ploughing 
ahead into full-scale nuclear shipbuilding. 
Shipping companies have been trying in 
vain to work out with the U.S. Maritime 
Administration a plan to finance such a 
programme out of joint civilian-government 
funds. However, a commercial market 
apparently is looming on the horizon. 
General Electric has been given development 
funds to equip an 80,000-ton tanker with a 
new  boiling-water _ reactor. Similarly, 
Westinghouse has a development contract to 
adapt a new rotating-machinery concept to 
commercial navigation. Finally, the launch- 
ing recently of the merchantman, “‘ Savan- 
nah,” marked the true advent of commercial 
nuclear propulsion. Costing some 40,000,000 
dollars, this 12,000-ton ship is being financed 
jointly by the U.S. Maritime Administration 
and the A.E.C. New York Shipbuilding and 
Babcock and Wilcox, as the principal con- 
tractors for construction and propulsion, 
are known to be sacrificing immediate profits 
in their big bet on full-scale entry into the 
era of nuclear shipping. Plainly, then, the 
long-awaited atomic ship has come in. 
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Costs may be high, and the solid base of 
technology still relatively small, but prime 
contractors and sub-contractors alike are 
building up a growing backlog of valuable 
“know-how.” Most of the activity, of 
course, has been keyed to the needs of 
defence. Sooner or later, however, the 
U.S. Navy’s entering nuclear energy also is 
apt to pay off handsomely in the realm of 
commerce and industry. 


Copper Paste for Screen Printing 
Circuits on Ceramic 


A NEW method for producing printed wiring 
directly on a ceramic base without the use of 
adhesives has recently been developed by the 
Bell Telephone Laboratories. The basis of the 
new process, which uses standard silk screening 
techniques for forming the pattern, is a specially 
formulated copper-bearing paste. After the 
printing of the desired pattern on the ceramic 
base, the piece is fired in a two-step process, 
resulting in a clean, durable pattern with excel- 
lent electrical characteristics. 

In present methods of production, a sheet of 
copper foil is usually bonded to the ceramic or 
plastic base with an adhesive. The desired 


pattern is then produced by one of several 
methods usually involving the removal of un- 
desired material. The bond of the copper to the 
base thus is dependent on the strength of the 
adhesive. 


Often, it fails during subsequent 





Ceramic ‘‘card’’ produced by screen printing with 
copper paste prior to firing 


processing operations, such as soldering or 
assembly. Good bonds can also be developed 
when fired silver or fired molybdenum is used on 
ceramic bases. Silver is more costly than copper, 
it dissolves more quickly in molten solder than 
does copper, and under some conditions it is 
subject to migration and whisker growth. Molyb- 
denum compositions are high in _ electrical 
resistivity and generally require electro-plating 
to render them solderable and to improve the 
conductivity. 

With the new process, a paste is prepared 
from a finely ground mixture of copper oxide 
and a special glass frit, blended with a standard 
silk screen printing vehicle. The paste is used 
to print the pattern on the ceramic, and the 
“ card ”’ is heat-dried to remove solvents. After 
drying, the card with its pattern is fired in air 
at 750 deg. Cent. for twenty minutes to burn off 
the printing vehicle. This operation leaves a 
non-conducting copper oxide pattern, ready to 
be reduced to metallic copper. The second firing 
operation is conducted at 850 deg. Cent. for 
thirty minutes, in a controlled atmosphere con- 
taining hydrogen, nitrogen and oxygen. The 
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hydrogen in the atmo- 
sphere reduces the cop- 
per oxides to metallic 
copper, while the oxygen 
prevents reduction of 
other oxides in the 
system and promotes 
good wetting of the glass 
frit and the ceramic. 
Without the presence of 
oxygen, a poor bond 
results. Printed wiring 
cards prepared in this 
way can be dip-soldered 
without bond failure, and 
without the use of cor- 
rosive fluxes. In tests of 
bond strengths, 20-gauge 
headed wires were at- 
tached to the pattern 
with an area contact of 
about 0-01 square inch. 
Bond failure did not 
occur until about 20001b 
per square inch of ten- 
sile force, and even then 
generally involved 
breaking the ceramic 
rather than the bond. 


With the oxygen in the 
controlled atmosphere, 
only about 5 per cent glass frit is required in the 
paste to achieve good bonds. This small amount 
of inert material does not greatly affect the 
conductivity of the copper film. The resistivity 
of the film is of the order of 0-0015 ohms per 
square inch, which is well within the require- 
ments for typical printed wiring applications. 
The composition of the controlled atmosphere 
may be forming gas (85 per cent nitrogen and 
15 per cent hydrogen) with the addition of 0-4 
to 4-5 per cent oxygen. Such a gas mixture is 
non-inflammable. The process is suitable for 
automatic production techniques, and should 
prove competitive with other printed wiring 
methods in cost. There are other potential uses 
for the new copper paste in addition to printed 
circuits. With suitable modification of the 
vehicle, the copper can be applied with a brush 
or spray gun. When fired, these coatings form 
a good base for making metal-to-ceramic 
bonds, using lead-tin solders. 


Single-Head Low-Production 
Transfer Machine 


Tue Buhr Machine Tool Company, of Ann 
Arbor, Michigan, has developed a new, compact 
‘““ Economatic ”’ transfer machine designed from 
standard components to machine truck flywheel 
housings. This simple shuttle machine auto- 
matically drills, chamfers and taps a series of 
holes first on one side and then on the other 
side of the housing—all with a single hydraulic 
feed unit. To accomplish this, the part is 
mounted on an indexing table which is shuttled 
through the machine. After the holes on one 
side are drilled, chamfered and tapped, the table 
automatically indexes 180 deg. and shuttles 
back to the first station: the part goes through 
again to drill, chamfer and tap the holes on the 
other side. The machine thus performs six 
sets of operations although it has only three 
stations. Furthermore, although only one 
hydraulic feed unit is used, there is automatic 
changing of strokes for drilling, chamfering and 
tapping. Because standard components are 
used in simple combinations as in transfer 
machines, the machine can be easily converted 
to meet part design changes or to process an 
entirely different part. The workpieces are 
drilled in the same station where they are manu- 
ally loaded and clamped in the’ simple fixture. 
They are then successively positioned in the 
chamfering and tapping stations by movements 
of a shuttle. Since four bracket holes are 
required on each side of the housings, the work- 
piece has to be turned 180 deg. in the horizontal 
plane to present the second side to the tooling. 

To accomplish this rotation, after one set of 
holes is completed, an index pin is automatically 
withdrawn from the index table and the table is 
rotated 180 deg. by a rack-driven slip-coupling 
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** Economatic ’’ transfer machine to process truck flywheel housings 


engaged with the shaft of the dial. After the 
table is rotated, the index pin is re-engaged and 
the shuttle returns against positive stops in 
station 1. The machining cycle is repeated as 
the shuttle again carries the workpiece past the 
tools. At station 3, after the taps have been 
withdrawn, the table is rotated back to its 
initial position and the shuttle returns to the 
load-unload position. The complete automatic 
cycle time is 1-8 minutes. 

The movements are powered by hydraulic 
cylinders, and location is controlled with shot 
pins or positive stops. The drills, chamfering 
tools and taps have different operating speeds. 
Since only one set of tools is cutting when the 
workpiece is in any one station, the strokes are 
automatically controlled to meet the require- 
ments of that station. The position of the 
shuttle determines which feed stroke applies. 
With the workpiece in any station, the hydraulic 
feed unit advances the tools rapidly. For drill- 
ing or chamfering, the feed rate drops to Sin per 
minute. The drills are fed in 14in, but the 
chamfering tools have only Hin feed stroke. 
When tapping is to be done, the main hydraulic 
feed unit stops at the end of its rapid advance 
stroke and the tapping units feed themselves. 
As a safety measure, the taps neither feed nor 
rotate unless the shuttle is in the tapping station. 


Indian Aluminium Works 


THE Kaiser Aluminum and Chemical Corpora- 
tion and the Birla interests in India, headed by 
G. D. Birla, have completed plans to establish 
an integrated aluminium producing industry in 
India. Kaiser Aluminum and Birla have 
organised the Hindustan Aluminium Corpora- 
tion, Ltd., as a joint venture to construct and 
operate a 20,000-ton aluminium production 
plant at Rihand in the Uttar Pradesh Province 
in Central India, together with related bauxite 
and alumina facilities. The Hindustan Alu- 
minium project has unusual significance in that 
it is the largest single United States private 
investment to date in a joint venture with an 
Indian firm. The capital cost of the project is 
estimated at approximately 30,000,000 dollars. 
The Hindustan Aluminium Corporation has 
applied to the United States Export-Import 
Bank for long-term dollar and rupee loans 
totalling 15,750,000 dollars. The ordinary 
shares in Hindustan Aluminium will be held by 
Kaiser Aluminum, the Birla interests and the 
general investing Indian public. The Kaiser 
Engineers Division of the Henry J. Kaiser 
Company will build the Hindustan facilities, 
which are expected to begin operation in 1962. 
Power for the alumina refining and aluminium 
production plants will be obtained from the 
Rihand Dam, and bauxite supplies from 
the relatively nearby Amarkantak area. 





Appointments 


Mr. R. C. McCormick has joined Airtech, Ltd., 
as chief electronics engineer. 


Mr. A. M. GuMMER has been appointed manager 
of the special lamps department of Philips Electrical, 
Ltd. 


British Rawways, Western Region, announces 
that Mr. A. A. A. Cardani, A.M.LE.E., has been 
appointed as signal engineer. 

TEDDINGTON INDUSTRIAL EQUIPMENT, Ltd., 
announces the appointment of Mr. S. N. Griffin as 
sales and service engineer in Scotland. 


Mr. R. Wison has temporarily assumed respon- 
sibilities of sales manager of Union Carbide, Ltd., 
alloys division, following the resignation of Mr. P. J. 
Scratchley. 


Mr. B. Wiiuiams has been appointed resident 
technical sales representative at the Bristol office of 
Crofts (Engineers), Ltd., in succession to Mr. Dawson 
who has retired. 


THe BritisH-SwEDISH CHAMBER OF COMMERCE in 
Sweden announces that Mr. Marc Wallenberg Jnr., 
Mr. Arnold Carr and Mr. C. F: Uwins have been 
elected to its board. 


FERRANTI, Ltd., has announced that Mr. E. 
Grundy, M.I.Mech.E., M.I.E.E., Mr. J. Prince, 
M.LE.E., and Mr. O. M. Robson, M.LE.E., have 
been appointed directors, 


Mr. Ropert N. Davies, works director of the 
Pressed Steel Company, Ltd., and chairman of the 
motor-car body divisional board, has been appointed 
a local director of the company. 


BRITISH INSULATED CALLENDER’S CABLES, Ltd., 
has announced that Mr. R. A. Turpin has been 
appointed manager of its Exeter branch following 
the retirement of Mr. H. F. G. Bicker. 


Mr. R.. TEARSE, A.M.I.E.E., has joined Volex 
Electrical Products, Ltd., and is in charge of a newly- 
formed technical department for the development and 
sales of special cables, primarily for space heating. 


BRITISH INSULATED CALLENDER’S CONSTRUCTION 
ComPANy, Ltd., announces the appointment of 
Mr. R. Betiey as an executive director. Mr. C. H. 
Frankland, M.IL.E.E., has retired from the board of 
directors. 


Mr. C. H. Frurscuem, M.I.E.E., a director and 
chief electrical engineer of Metropolitan-Vickers 
Electrical Company, Ltd., has been co-opted to 
serve on the Council of the British Welding Research 
Association. 

Mr. H. A. Parrott has been appointed assistant 
home sales manager, cable division, of Siemens 
Edison Swan, Ltd., in succession to Mr. R. B. 
Tucker. Mr. Andrew Calley has been appointed 
manager of the London district office in succession 
to Mr. J. A. E. Trinder. 


THe Ministry OF HousInG AND LOCAL GOVERN- 
MENT announces that Mr. L. P. Ellicott has been 
appointed chief technical planner in succession to 
Mr. E. G. S. Elliot. Mr. Elliot is retiring on health 
grounds, but will continue to serve the department 
in a part-time capacity. 

BriTIsH INSULATED CALLENDER‘S CABLES, Ltd., 
announces that Mr. F. V. Thompson has been 
appointed director of personnel, and has relinquished 
his position as secretary of the company. Mr. J. P. 
Hourston has been appointed secretary, and Mr. 
G. V. Tew, assistant secretary. 


Arr CHIEF MARSHAL Sir JOHN WHITWORTH JONES, 
special director of International Computers and 
Tabulators, Ltd., and Mr. A. C. Durie, general 
manager (administration) of Shell Mex and B.P., 
Ltd., have been elected vice-presidents of The British 
Association of Industrial Editors. 


Am Trainers Link, Ltd., announces that Mr. 
J. M. Wallace, chairman, has relinquished his office. 
Air Chief Marshal Sir John Baker has been appointed 
a director and chairman of the board. Lieutenant- 
General Sir Frederick George Wrisberg and Mr. 
J. W. Murray have been appointed directors. 


Mr. T. J. GILLIGAN, manager for Dictaphone 
Company, Ltd., has been appointed divisional 
manager and will be responsible for the areas covered 
by Birmingham, Bristol, Nottingham and London 
branches. Mr. Boyce F. Shubotham has been 


appointed divisional manager for Ireland and is 
responsible for branches in the Republic and Northern 
Ireland. Mr. Gilligan has been succeeded at Liver- 
pool by Mr. W. R. Bruce. 
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Personal and Business 


Business Announcements 


Heyes AND Co., Ltd., Water Heyes Electrical 
Works, Wigan, has opened a new permanent show- 
room. 

JOHN WILLIAMS AND Sons (CaArpiIFF), Ltd., states 
that its name has been changed to John Williams of 
Cardiff, Ltd. 


JamMes ARCHDALE AND Co., Ltd., states that its 
telephone number at Worcester has been changed to 
Worcester 27081 (six lines). 


THe ANGLO-ISRAEL CHAMBER OF COMMERCE has 
moved from 46, Seymour Street, to 295, Regent 
Street, London, W.1 (telephone : LANgham 9981). 


THE BoARD OF TRADE states that its Midland 
Regional Office and the Midland Regional Board 
for Industry has moved to Somerset House, Temple 
Street, Birmingham, 2 (telephone Birmingham Mid- 
land 8221). 


Cuas. H. WinpscuueGci, Ltd., 1, Leadenhall 
Street, London, E.C.3, a member of the Amber 
Group of Companies has left its City address and 
established offices at the Group headquarters, 11A, 
Albemarle Street, London, W.1 (telephone MAYfair 
6161). 


THE Power Gas CorRPORATION, Ltd., states that 
Major W. R. Brown has relinquished the post of 
joint managing director but continues as chairman 
of the board. Mr. C. E. Wrangham is now sole 
managing director of the company and continues as 
vice-chairman of the board. 


De HAVILLAND PROPELLERS, Ltd., has formed a 
new group to apply its experience in system engineer- 
ing to the development of equipment for the auto- 
matic control of industrial processes and manufac- 
ture. The System Engineering Group is located at 
Hatfield in premises adjacent to the Propeller Com- 
pany’s head office. The technical team consists of 
Mr. R. J. Perdue, Mr. M. James and Mr. R. A. 
Rubinstein. 


CONSOLIDATED PNEUMATIC Too. ComPANy, Ltd., 
states that following the integration of the Reichdrill 
Manufacturing Company, Ltd., Mr. Robert C. Paul, 
managing director of the Reichdrill Manufacturing 
Company, will now head the Reichdrill Division of 
the Consolidated Pneumatic Tool Company, Ltd., 
and operate in co-operation with its contracting 
department from the company’s head office at 232, 
Dawes Road, London, S.W.6. All manufacturing 
operations and spares will be transferred to the 
Consolidated Pneumatic Company’s works at Aber- 
deen. The Reichdrill Manufacturing Company's 
head office and works at Wishaw, Scotland, and 
sales office at Clarges Street, London, have ceased 
to operate. 


Contracts 


TARMAC CIVIL ENGINEERING, Ltd., has _ been 
awarded the contract for the construction of the 
Mantons Lane plant for Texas Instruments, Ltd. 
at Bedford. The plant was described briefly in our 
issue of August 28, 1959, page 134. 


FIRTH-VICKERS STAINLESS STEELS, Ltd., has received 
from the Chinese Peoples’ Republic an order worth 
over £1,000,000 sterling for hundreds of tons of 
“‘ Staybrite ’’ stainless steel. Deliveries of the steel 
under the order will start at the end of this month, 
and shipments will go on until April of next year. 


Miscellanea 


PorTABLE Hor Arr Unit.—An oil-fired portable 
hot air equipment known as the “ Neo-Jet ” made 
by Modern Furnaces and Stoves, Ltd., Booth Street, 
Handsworth, Birmingham, 21, is designed for 
building, foundry and horticultural applications. It 
has a pressure jet burner for gas oil and the tempera- 
ture of hot air delivered can be up to 300 deg. Cent. 
An axial fan is designed to deliver 400 cubic feet 
per minute of cold air or 800 cubic feet per minute 
of hot air through the conical nozzle of the equipment. 


COUNCIL OF BRITISH MANUFACTURERS OF PETROL- 
EUM EQUIPMENT.+-The annual dinner of the Council 
of British Manufacturers of Petroleum Equipment 
was held at the Grosvenor House Hotel on Thursday, 
October 1, and was attended by some 1450 members 
and their guests. The chairman of the Council, Mr. 
G. H. Thorne, chairman and joint managing director 
of Dawnays, Ltd., presided. The speaker was 
Dr. James Burns, chief engineer and board member 
of the North Thames Gas Board, who took as his 
subject “‘ Oil and Gas.’’ Sir Edward Thompson, 
J.P., replied on behalf of members of the Council. 
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BAND-Pass FILTERS.—Two new standard filters 
have been introduced by Salford Electrical Insiry. 
ments, Ltd., Times Mill, Heywood} Lancs, for use in 
v-h.f. communications receivers, to provide selectiy ity 
in accordance with G.P.O. requirements at an if. 
of 445 kc/s, with either 25 kce/s or 50 ke/s channel} 
spacing. The filters are completely encapsulated and 
fitted in metal cases measuring 3in by 4in by 1 tin, 
Fixing brackets are arranged so that the filters may 
be mounted through panel cut-outs to bring their 
terminals into close proximity with the rest of the 
circuit, 

CAREERS IN PRODUCTION ENGINEERING.—An illus- 
trated brochure, describing the opportunities available 
to boys entering the profession of production 
engineering has just been published by the Institution 
of Production Engineers. This brochure, entitled 
“ A Career in Production Engineering,”’ is designed 
to be of interest not only to school leavers and their 
parents, but also to technical colleges, training 
officers, youth employment officers and careers 
masters. Copies of the brochure may be obtained, 
free of charge, from the institution offices at 10, 
Chesterfield Street, Mayfair, London, W.1. 

CONTACT WELDING ELECTRODE.—We are informed 
that the Philips Electrical, Ltd., Century House, 
Shaftesbury Avenue, London, W.C.2, is now market. 
ing a new zircon iron powder coated electrode which 
has been specially developed for rapid contact welding 
of all mild and low alloy steels in down-hand, standing 
fillet and horizontal-vertical positions. It is stated 
that the mechanical properties, X-ray qualities, and 
the high impact values obtained with the “ C/16” 
electrode, as it is known, make it particularly suit- 
able for the demanding conditions of nuclear engin- 
eering. The electrode has been approved by the 
Ministry of Transport and Lloyd’s Register of 
Shipping. 

ALUMINIUM WELDING TECHNOLOGY.—We have 
been informed that the Institute of Welding, in con- 
junction with the Aluminium Development Associa- 
tion, has arranged a course of instruction on welding 
design and construction in aluminium and its alloys. 
The course will cover welding methods, material 
selection, metallurgical considerations, inspection 
and testing, &c., and the lectures will be combined 
with visits to works and laboratories. Application 
should be made to the Institute of Welding, School 
of Welding Technology, 54, Princes Gate, London, 
S.W.7, where the course will be held from November 9 
to 13 inclusive. The fee which includes transport to 
works is 18 guineas for non-members and 134 
guineas for individual members and staffs of industrial 
corporate members, and the students are expected 
to have received full engineering training. 

INDUSTRIAL FILM AND EQUIPMENT EXHIBITION IN 
Giascow.—An_ industrial film and equipment 
exhibition—organised by C. Murray (Glasgow), 
Ltd., for Rank Precision Industries, Ltd., 37-41, 
Mortimer Street, London, W.1—will be held on 
November 26 and 27 at the Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank Crescent, 
Glasgow, C.2. This exhibition is being arranged in 
two sections to enable industrialists to study the 
latest range of Bell and Howell ciné equipment, 
assess how films can be made, and the uses to which 
they have been put by business concerns. Two 
continuous film demonstrations will be staged 
each morning and afternoon—one devoted to 
marketing, the other to production. Some fifteen 
films will be screened in the two separate theatres, 
and each of the two programmes will be prefaced 
by an introductory talk. 

RELIABILITY OF DicrraAL CompuTEeR SysTemMs.—A 
series of discussion meetings is to be held on Wednes- 
day and Thursday, January 20 and 21, 1960, at the 
Institution of Electrical Engineers, Savoy Place, 
London, W.C.2, on “ Managerial and Engineering 
Aspects of Reliability and Maintenance of Digital 
Computer Systems.”” On the first day, the British 
Computer Society will be responsible for arranging 
the meetings which will deal with these subjects : 
methods for determining the functioning status of a 
system; recording techniques for determining 
operating efficiency of a system; programming 
techniques for protection against transient failures ; 
and management and organisation problems. On 
the second day, the discussions will be concerned 
with such topics as experience of system reliability ; 
the influence of engineering design on reliability ; 
and factors affecting the reliability of peripheral 

equipment : these meetings will be organised by the 
Measurement and Control Section of the Institution 
of Electrical Engineers and anyone wishing to con- 
tribute material is asked to submit a digest of approxi- 
mately 500 words, for a ten to fifteen minutes’ con- 
tribution, to the Secretary of the Institution, not later 
than October 30, 1959. 
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British Patent Specifications 


When an i ion is ¢ icated-from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings, 
unless otherwise stated. The date first given is the date of appli- 
caticn ; the second date, at the end of the abridgment, is the date 
of publication of the complete specification. Copies of specifica- 
tions may be obtained at the Patent Office Sales Branch, 15, 
Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each. 





RAILWAY ENGINEERING 


816,163. April 2, 1957.—RAILWAyY CLASSIFICATION 
Systems, General Railway Signal Company, 
Rochester 2, New York, United States of 
America. 

in a system of marshalling yard working already 
known, means ace provided for controlling the 
retarders automatically so that each car or cut leaves 
the group retarder at a speed that would cause it to 
couple in its destination track at the desired coupling 
speed. The system of the present invention is to be 
considered as representing an improvement in that 
it is no longer assumed that a release speed of a car 
from the hump retarder is a constant value. — Instead, 
speed measuring apparatus is provided which accu- 
rately measures the speed of each car at the moment 
it leaves the hump retarder. This speed is then used 
to predict the speed of arrival at the group retarder 
for a car of known rolling characteristics. — Deviations 
from this predicted or “ reference entering speed 
determine the car's rolling resistance. For each car 
or cut, a “ reference leaving speed” from the group 
retarder is selected in accordance with its weight 
classification and the route it will take after leaving 
the group retarder. The rolling resistance factor 
modifies this reference leaving speed to give the actual 
group retarder leaving speed. Thus it is possible to 
adjust the group retarder release speed for each car 
more in accordance with the exact conditions relating 
to the particular car. For example, the modification 
of reference leaving speed of each car from the group 
retarder in accordance with car rolling resistance is 
further affected by the route it is to take after leaving 
the group retarder rather than by this factor alone. 

Another advantage provided by the system is the 

ability to modify the group retarder release speed 

according to the distance the car must travel before 
coupling with other cars in its classification track. 

This can be accomplished automatically by means 

capable of detecting track fullness or can be accom- 

plished manually. This function is accomplished by 
selecting different multiplying factors according to 

track fullness for a computing device known as a 

modifier. The apparatus associated with each 

retarder that constantly measures the speed of a car 
in the retarder or at its approach is of the continuous- 
wave radar type, wherein the frequency shift of a high 
frequency signal reflected from a moving car 1s, 
according to the Doppler principle, proportional to 
the car’s speed.—July 8, 1959. 


ELECTRONICS 


15,988. October 19, 1956. —-LiGHT - SENSITIVE 
- Devices, Kelvin and Hughes, Ltd. Kelvin 
Avenue, Hillington, Glasgow, S.W.2. (Inventors: 
Peter James Aspinall Turner and Thomas Graham 
Brown.) ' ; 

The accuracy of smoke-density measuring appa- 
ratus using a photocell depends on the stability of the 
light output from the light source, and this output is 
very sensitive to mains voltage fluctuations. In 
addition, certain photo-electric cells—for instance, 
emission type cells—are also voltage sensitive, and 
any amplifier used in the circuit of such measuring 
apparatus may also be voltage sensitive. It is an 
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No. 815,988 


object of this invention to provide apparatus whereby 
errors caused by voltage fluctuations are substantially 
eliminated. One embodiment is shown in the accom- 
panying drawing, in which the variations in intensity 
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of a light beam falling on a photo-electric cell are 
recorded. A photo-electric cell A of the selenium bar- 
rier layer type, which is photo-conductive and photo- 
generative, is connected in series with a resistor B and 
an indicating instrument such as a micro-ammeter C. 
This celi is acted upon by a light beam from a tungsten 
filament lamp D. The resistor in the circuit contain- 
ing the photo-electric cell and inaicating instrument, 
is common to a second circuit in which current from 
the same source of supply as that which operates the 
tungsten filament lamp is caused to flow through the 
resistor and hence a voltage is applied to the photo- 
electric cell in the direction opposing that of tne 
electromotive force generated by the cell as a result 
of the action on it of the illuminating beam. This 
second circuit incorporates a rectifier E and is supplied 
from the secondary winding ofa transformer or from 
a“ Variac”’ F. A resistor having non-li cnarac- 
teristics may be inserted into the second circuit, which 
would cause the injected voltage to be suoject to a 
much higher percentage variation on adjustment 
of the slider. In this way compensation is ovtained 
from an injected voltage of low mean value and sub- 
sequently the sensitivity of the cell is not depreciated 
to any considerable degree. However, as it is neces- 
sary to have a rectifier in the circuit, it is preferred to 
use the non-linear characteristic of the same rectifier 
when operated below its rated voltage. The non- 
linear part of a rectifier’s characteristic is inclined to 
be temperature sensitive and it may be necessary to 
provide compensation, such as a_ temperature- 
sensitive resistor which may be a thermistor or a 
nickel bobbin.—July 8, 1959. 


METALLURGY 


815,982. June 28, 1955.—REFINING OF PIG IRON 
PRIOR TO CONVERSION TO STEEL, Hiittenwerk 
Oberhausen Aktiengesellschaft, Oberhausen, 
Rhineland, Germany. 

It is of advantage, in various methods for the 
production of steel, to subject the crude or pig iron, 
before the actual refining process, to a treatment 
which raises its temperature and changes its compo- 
sition—for example, by lowering the silicon content. 
Since oxygen is available in relatively large quantities 
at a low price for metallurgical processes, the above 
mentioned treatment—which may be denoted as 
preliminary refining—has gained increased import- 
ance, for it has proved that the results aimed at can 
be attained in a particularly economical manner 
with a refining or oxidising medium which is rich 
in oxygen. A serious disadvantage of preliminary 
refining with oxygen lies in the fact that when the 
oxygen-rich refining medium is blown into the 
melt, a large quantity of a very troublesome brown 
smoke is formed. This consists of very fine-grained 
dust, the greater part of these dust particles having 
a diameter of below 10u. This invention relates. to 
preventing the formation of the dust. It has been 
found that formation of dust can be substantially 
reduced by depressing the combustion of carbon 
during refining by providing the vessel with a 
smooth layer of glazing which covers the whole 
inner surface of the vessel, and is only incompletely 
wetted in the presence of carbon monoxide. It is 
important that the glaze should cover the whole 
inner surface of the vessel, and that even if it is 
thin (0-Imm is sufficient), it only slowly wears or 
splits off. Good results have been obtained by the 
application of a slag skin of the following compo- 
sition : 4-4 per cent, Fe ; 3-4 per cent, Mn; 14-5 
per cent, Cr; 37-6 per cent, SiO,; the balance 
consisting of alkali oxides and calcium oxide. _ This 
slag skin was resistant to crude iron melts up to 
1600 deg. Cent. and to a sufficient extent to abrasion. 
The procedure described automatically leads in the 
refining of Thomas or basic crude iron, to the 
dephosphorising taking place earlier than usual.— 
July 8, 1959. 


820,351. September 11, 1957.—PRODUCTION OF 
IRON AND STEEL FROM [RON Ore, Friedrich 
Kocks, Berliner Allee 48, Diisseldorf, Germany. 

In the known reduction of iron ores by the carbon 
of an iron melt, the ore to be reduced, together with 
the necessary additions, is supplied to the surface of 
the melt and the reducing carbon is injected into the 
melt itself. In these known processes, none of which 
has, however, yet been carried. out in practical 
operation, solid carbon is used as the reducing and 
carburising agent and is injected into the melt in 
the form of finely-ground carbon or suitably pul- 
verised coke, or is blown in with the aid of a neutral 

or reducing gas. The present invention relates to a 

process of the described kind for the manufacture of 

iron, but which differs therefrom in that fine-grained 
or pulverised carbon is not, as previously, introduced 
into the iron melt as the reducing and carburising 
agent, but instead the carbon is introduced in the 
form of oil, or in the form of an emulsion of an oil 
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with finely pulverised solid carbon. It has been 
found that such a liquid carbon carrier or emulsion 
can be conveyed more easily in pipes and can be 
supplied per unit of time in a considerably greater 
quantity than solid carbon, and that, as compared 
with the latter, it can be introduced at higher pressure 
and can be regulated more easily and, therefore, can 
be more uniformly distributed into a liquid Metal of 
high specific weight. It is claimed that, for the 
first time, by this means the process is made practically 
possible and economical on a large scale. Of 
importance to the course of the reaction is also the 
fact that, on meeting the bath of liquid iron, the oil 
not only liberates large quantities of carbon in a very 
fine stage of division, but also considerable quantities 
of hydrogen which is, of course, a very effective 
reducing agent. The oil or oil emulsion used in 
accordance with the invention for reducing iron ores 
with the carbon of an iron melt is injected with such a 
high degree of kinetic energy that it breaks through 
the slag on the surface of the molten iron and pene- 
trates deeply into the melt itself. A reducing furnace 
which is suitable for carrying out the process of the 
invention for the direct manufacture of iron from ore 
e — by way of example—September 16, 
1 x 


BRAKES 


816,169. October 2, 1957.—FRIcTION ELEMENT, 
General Motors Corporation, Grand Boulevard, 
Detroit, Michigan, United States of America 
(Assignees of Alfred Lindley Boegehold). 

This invention relates to friction elements for 
brakes and clutches in which the element comprises 
a metal support having a friction surface thereon. 
In order to obtain good frictional characteristics and 
long life, the friction surface consists of sprayed 
molybdenum. Preferably the metal support is of 
aluminium and the molybdenum is in a layer between 
0-002in and 0-030in in thickness. The drawing 





No. 816,169 


shows a fragmentary cross section of a friction ele- 
ment in the form of a brake drum. The composite 
aluminium and steel brake drum comprises a finned 
aluminium rim portion A, and a steel back plate B 
crimped over the rim at its edge. On the inner 
surface of the brake drum and bonded to the 
aluminium is a molybdenum layer C applied by 
spraying to form a friction surface.—July 8, 1959, 


MACHINE TOOLS 


820,308. February 27, 1956.—IMPROVEMENTS IN OR 
RELATING TO CONTROLLING THE SUPPLY OF ° 
CaRBON DIOXIDE AND LIKE COOLANTS TO CuT- 
TING TooLs, National Research Development 
Corporation, 1, Tilney Street, London, W.1. 
(Inventor : William Stephen Hollis.) 

The invention relates to the control of the supply 
of carbon dioxide and like coolants to cutting tools, 
in which the coolant is supplied through an adjustable 
or metering valve and a fine bore through the tool, 
or to a plug of sintered metal in the tool adjacent 
the cutting edge. With such an arrangement a 
condition can occur, due to the small volume of 
coolant in the tube or plug of sintered metal, where 
under light load or idling conditions the continued” 
supply of coolant will cause the coolant to solidify 
and block the cooling system. According to this 
invention, the coolant is passed intermittently through 
the bore or plug, which is made sufficiently large, 
or of coarse-grained sintered particles capable of 
containing a sufficient quantity of residual liquid 
coolant for it to be less liable to freeze. The inter- 
mittent feeding of coolant fluid to the tool may be 
obtained by passing it through a valve actuated in 
timed relationship with the action of the tool. A 
machine for operating such a drill, milling cutter or 
other rotary tool may be provided with a gland or 
other suitable connection between the rotatable 
part which carries the tool and the coolant supply 
pipe, with which is associated a valve actuated by a 
cam or other means, to cause the supply of coolant 
to the tool to be intermittent. Various means of 
making the coolant supply intermittent are shown in 
— with the specification September 16, 












































































Launches and Trial Trips 


ELLorA, oil tanker ; built at the Wallsend yard of 
Swan, Hunter and Wigham Richardson, Ltd., for 
the British India Steam Navigation Company, Ltd 
Jength between perpendiculars 660ft, breadth moulded 
90ft, depth moulded 48ft, deadweight 37,120 tons on 
36ft 44in draught, service speed 164 knots ; thirty- 
three cargo oil tanks, cathodic protection, One main 
cargo pump room, four 1350 tons per hour turbine- 
driven centrifugal pumps, two steam-driven vertical 
stripping pumps ; two 750kW turbine-driven alter- 
nators, one 200kW diesel-driven emergency alter- 
nator ; two Babcock and Wilcox selectable superheat 
boilers supply steam at 600 lb per square inch and 
850 deg. Fah. to a set of Wallsend Slipway two- 
cylinder double-reduction geared turbines, 16,000 
service shaft horsepower at 105 propeller revolutions 


per minute. Trial, July 9 


SomerRS Ise, cargo ship; built by Harland and 
Wolff, Ltd., at Belfast, for the Pacific Steam Navi- 
gation Company ; length between perpendiculars 
370ft. breadth moulded 54ft, depth moulded to upper 
deck 33ft 6in, gross tonnage 5700; two complete 
steel decks, four holds, one 25-ton, four 10-ton, 
eight S-ton derricks, electric winches ; three 175kW 
diesel-driven generators ; one two-stroke, single- 
acting, opposed piston diesel engine, four cylinders 
620mm diameter by 1870mm combined stroke, 118 
r.p.m. Trial, July 10. 


BAHARISTAN, cargo liner ; built by The Caledon 
Shipbuilding and Engineering Company, Ltd., for 
the Strick Line, Ltd.; length overall S11ft, breadth 
moulded 63ft 3in, depth moulded to upper deck 
33ft 9in, deadweight 10,950 tons on 27ft 54in draught, 
speed 15 knots ; five cargo holds, one 65-ton, one 
15-ton, four 10-ton, four 7-ton and six 5-ton derricks, 
steam deck machinery three 100kW steam-driven 
generators ; two three-furnace multi-tubular boilers ; 
Hawthorn-Doxford two-stroke, opposed piston oil 
engine, six cylinders, 6500 b.h.p. at 115  r.p.m. 
Trial, July 14 


ANADARA, oil tanker built by Hawthorn Leslie 
(Shipbuilders), Ltd., for Shell Tankers, Ltd.; length 
overall 560ft, breadth moulded 69ft 3in, depth 
moulded 39ft, deadweight 18,000 tons; thirty-three 
cargo oil tanks, one main cargo pump room, four 
vertical centrifugal turbine-driven pumps, two strip- 
ping pumps ; two 400kW turbine-driven alternators, 
one 100kW diesel-driven alternator; one set of 
double-reduction geared turbines, 7500 maximum 
shaft horsepower, steam supplied at 525 Ib per 
square inch and 850 deg. Fah. by two F oster-Wheeler 
E.S.D. boilers.” Trial, July 22 


Forthcoming Engagements 


havine 


Secretaries of Institutions, Societies, & desirous of 
notices of meetings inserted in this column, are requested to not 
that. in order to make sure of their insertion, the necessary informa 


tion should reach this office not later than a fortnight befere the 


In all cases the 


o be held 


meeting rimt and PLACE at which the meeting 
clearly stated 


hould be 
ANTIQUARIAN HOROLOGICAL SOCIETY 
South Kensington, London 


Arnold and Earnshaw to the 
W. Evans 


Fri., Oct. 23.—Science Museum 
S W.7. “ The Contributions of 
Development of the Marine Chronometer,”’ D 


7 p.m 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


BRANCH Visit to Northern Dairies, 


Sat., Oct. 17.—Yor« 
Holme-on-Spalding Moor, 2.30 p.m 

Mon.. Oct. 19.—Bristot AND West OF ENGLAND BRANCH 
Royal York Hotel. Bath, “ Electric Floor Warming,” 8 p.m 

Tues., Oct. 20 ALDERSHOT AND Districts BRANCH Queens 
Hotel, South Farnborough, Hants, Film “ Touch and Go 
C. F. Scholefield, 7.30 p.m. %& LONDON NaTIonaL LecTure 
Lecture Theatre, Manson House, 26, Portland Place, London 
W.1. Presidential Address, Sir Josiah Eccles, 6.30 p.m 
% OxrorD AND Districts BRANCH : Employment Exchange, 
Oxford The Construction and Purpose of ZETA,”’ P ’ 
Clarke, 8 p.m 


Wed., Oct, 21 Queens Hotel, Man- 


MANCHESTER BRANCH 
chester, Film of the 1959 Electrical Engineers (A.S.E.E.) 
Exhibition, 7.15 p.m. % NorTTinGHAM BRaNcH E.M.E.B 
Showroom Theatre, Carrington Street, Nottingham, “ Electrical 
Safety in the Home,”’ S. J. Emerson, 7.30 p.m. %& SouTH 
West LoNDON BRANCH Visit to Associated Rediffusion 
Studios, Wembley, 2.30 p.m % WOLVERHAMPTON AND 
District BRANCH Chamber of Commerce, District Bank 
Chambers. Lichfield Street, Wolverhampton, “ Off-Peak 
Electric Heating in Horticulture,”’ L. Arkinstall, 7.45 p.m 

Thurs.. Oct. 22.—SOUTHAMPTON BRANCH Polygon Hotel 
Southampton, “Studio Technique,"” V. G. Hawkeswood 
8 pm. %& SourH Lonpon BrancH: Greyhound Hotei 
High Street, Croydon Semi-Conductor Power Rectifiers 
P. S. Clayton, 8 p.m 

Fri.. Oct. 23.—LEEDS BRANCH AND RAMSEY REGIONAL LECTURE 
Chemistry Lecture Theatre A The University, Leeds 

The Prospects of Power from Controlled Thermonuclear 
Energy,’ A Robson, 7.30 p.m 

Sar.. Oct. 24.-SoutH East LONDON BRANCH 
Paper Mills, 10 a.m 
BRITISH INSTITUTION OF RADIO ENGINEERS 


Institution of Engineers 
Glasgow True 


Visit to Dartford 


Thurs., Oct. 22.—Scorrisn SECTION 
and Shipbuilders, 39, Eimbank Crescent 
Motion Radar,”’ J. H. Beattie, 7 p.m 

Fri.. Oct. 23.--ScortisH Section Department of Natural 
Philosophy, The University, Drummond Street, Edinburgh, 
“ True Motion Radar,”’ J. H. Beattie, 7 p.m 


THE ENGINEER 


CENTRAL LONDON PRODUCTIVITY ASSOCIATION 


Thurs., Oct. 22.—Council Chambers, F.B.1.. 21, Tothill Street 
London 


S.W.1, One-day Conference, Computers for the 
Smaller Firm, 


9.45 a.m. to 4.45 p.m 
COMBUSTION ENGINEERING ASSOCIATION 
Thurs., Oct. 22.—WESTERN REGION : Royal Hotel, College Green 
Bristol, “* The Technical Application of Fuel Oil in Industry 
D. J. Heslop, 11 a.m Film “* Cyclone Firing,’’ 2.15 p.m 


INSTITUTE OF FUEL 
Wed., Oct. 21.—Institution of Civil Engineers 
Street, London, S.W.1, “ The Use of Oxygen in Combustion 
Processes with Particular Reference to the Stee! Industry 
T. C. Churcher, 5.30 p.m 


INSTITUTE OF MARINE ENGINEERS 


Mon., Oct. 19.—SoutH Wa ces Section : South Wales Institute 
of Engineers, Park Place, Cardiff, ** Cavitation,’ E. E. Williams 
7 p.m. x West of ENGLAND SECTION Small Engineering 
Lecture Theatre, The University, University Walk, Bristol 
8, “* Marine Machinery Breakdowns,”’ J. H. Milton, 7.30 p.m 

Thurs., Oct. 22.-KINGSTON-UPON-HULL AND East MIDLANDS 
SECTION Royal Station Hotel, Kingston-upon-Hull, A 
Marine Engineering Forum. 7.30 p.m. ye NortH East Coast 
SECTION Stephenson Building, King’s College, Claremont 
Road, Newcastle upon Tyne, ** Corrosive Wear in the Cylinder 
Liners of Slow Speed Marine Diesel Engines,’’ Miss Van der 
Horst, 6.15 p.m. ye West MIDLANDS SECTION : Birmingham 
Exchange and Engineering Centre, Stephenson Place, Birming 
ham, “ Electrical Marine Equipment,”’ S. A. G. Emms, 7 p.m 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Mon., Oct. 19.—ScortisH CENTRE North British Hotel 
Princes Street, Edinburgh, “ Servicing of Electrical Equip 
ment,”’ J. H. Stoneman, 7.30 p.m 

Tues., Oct. 20.—NoRTH EASTERN CENTRI Three Tuns Hotel 
Durham City, “* Current Developments in Tyres and Steering 
Geometry,”’ J. L. Johnson, 7.30 p.m 


INSTITUTION OF CHEMICAL ENGINEERS 
Wed., Oct. 21.—-Geological Society, Burlington House, Piccadilly 
London, W.1, “* Gas-Solids Contacting in Fluidised Beds 
K. P. Lanneau, 5.30 p.m 


Great Georg 


INSTITUTION OF CIVIL ENGINEERS 

Tues., Oct. 20.—Great George Street, Westminster, London 
S.W.1, “ The Development of Gatwick Airport,’ F. S. Snow 
and N. J. Payne, 5.30 p.m 

Thurs., Oct. 22.—Great George Street, Westminster 
S.W.1, Informal Discussion on ** The Problems of 
ment on Civil Engineering Works,"’ introduced by 
Martin and B. K. Clancy, 5.30 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Oct. 16,—NorTH Sus-CEenTRE Robert 
Gordon’s Technical College Chairman's Address 
J. A. Aked, 7.30 p.m 

Mon., Oct. 19.-East ANGLIAN SuB-CENTRE Assembly House 
Norwich, * A Review of Work Towards Nuclear Energy from 
Controlled Thermonuclear Reaction,’ D. W. Fry, 7.30 p.m 
we Mersty anp NortH Wates Centre Royal Institution 
Colquitt Street, Liverpool, ** Subscriber Trunk Dialling 

A. Barron, 6.30 p.m. ye NorTH-EASTERN MEASUREMENT 
AND ELFCrRONICS GROUP Rutherford College of Tech- 
nology, Newcastle upon Tyne, 1, Chairman's Address, C. € 
Baxendale, 6.15 p.m. ye NORTH STAFFORDSHIRE SUB-CENTRE 
Mechanics Institute, Crewe, “‘ The Deltic Locomotive,’’ C. M 
Cock, 7 p.m. ye READING District MEFTING George 
Hotei, King Street, Reading, “‘ The Provision of Adequate 
Ipstallations in Small Houses and Flats,”’ C. A. Belcher 
7.15 p.m 

Tues., Oct. 20.—N. Miptanp CENTRE, UTILISATION GROUP 
Leeds and County Conservative Club, South Parade, Leeds, 1, 
“ Discrimination Between H.R.C. Fuses,”’ E. Jacks, 6.30 p.m 
¥*& S.E. SCOTLAND SusB-CEeNnTRE : Carlton Hotel, North Bridge, 
Edinburgh, Sub-Centre Chairman’s Address, D. M. Thornton, 
7 p.m. ¥ E. Mimp_anp CENTRE : College of Arts and Crafts 
Nottingham, The Recognition of Moving Vehicles by 
Electronic Means,’ T. S. Pick and A. Readman, 6.30 p.m 
% N.W. Suppty Group Engineers’ Club, Albert Square 
Manchester, ** The Selection of Insulation Levels and Tests 
for High-Voltage Transformers,’ G. B. Harper, 6.15 p.m 
¥% SOUTHERN CENTRE Technical College, Boundary Road 
Farnborough, * Space Research,’’ R. L. F. Boyd, 6 p.m 

Wed., Oct. 21.—-SuppLy SECTION : Savoy Place. London, W.C.2 
Chairman's Address, “Where Next ? k Mortlock 
5.30 p.m. ¥& S.W. SCOTLAND SuB-CENTRE Institution of 
Engineers and Shipbuilders, 39, Eimbank Crescent, Glasgow 
Sub-Centre Chairman’s Address, J Sayers, 6 p.m 
¥*% E. MipLanp CENTRE Angel Hotel, Peterborough, ** Sub 
scriber Trunk Dialling,’ D. A. Barron, 7.30 p.m. ¥& SHEFFIELD 
Sus-CENTRE Grand Hotel, Sheffield, Chairman's Address 

Permanent Magnets and the Electrical Engineer,’’ F. G 
Tyack, 6.30 p.m. x S. MIDLAND CENTRE College of Tech 
nology, Gosta Green, Birmingham, Discussion on ** Schemes 
of Broader Education,” opened by L. F. Turner, B. W 
Lansdown and D. G. Tucker, 6.15 p.m. ye SOUTHERN CENTRE 
Technical College, Brighton, “* Discrimination Between H.R.¢ 
Fuses,’ E. Jacks, 6.30 p.m. ye WESTERN SupPLY Group 
S. Wales Institute of Engineers, Park Place, Cardiff, Chairman's 
Address, N. Care, 6 p.m. 

Thurs., Oct. 22.—-N. MIDLAND CENTRE 
way, Hull, *“ Cathodic Protection,’ L. B 
Spencer and P. W. Heselgrave, 6.30 p.m 
Physical Laboratory, Trinity College, 
Address, T. P. Hogan, 6 p.m 


INSTITUTION OF ENGINEERING DESIGNERS 


Wed., Oct. 21 YORKSHIRE BRANCH Visit to Airedale Electric 
and Manufacturing Company, Ltd., Harrogate Road, Apperiey 
Bridge, Bradford, Yorks, 7.30 p.m 


INSTITUTION OF HIGHWAY ENGINEERS 


BRANCH University Science 
Durham, ** Recent Developments 
Lawrence 


London 
Meas ire 
James 


SCOTLAND 
Aberdeen 


Y.E.B. Offices, Ferens 
Hobgen, K. A 

%& InisH BRANCH 

Dublin, Chairman's 


Fri., Oct. 23.—-NortTH East 
Laboratories, South Road 
in Coated Macadam and Cold Asphalt,”’ A. E. T. 
7 p.m 

INSTITUTION OF LOCOMOTIVE ENGINEERS 


Tues., Oct. 20.—Institution of Mechanical Engineers, |, Birdcage 
Walk, London, S.W.1, * Aluminium Technology and Railway 
Rolling Stock."’ K. P. Brockway, 5.30 p.m 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Oct. 16.—-SOUTHERN GRADUATES’ SECTION : All-day visit 
and lecture, A.E.R.E., Harwell, Berks, 10 a.m 

Mon., Oct. 19.—Dersy A.D. CENTRE: Midland Hotel, Derby 
“Some Considerations of the Lubrication of Free Pistor 
Machinery,"” R. M. Hosie and G. M. Barratt, 7.15 p.m 
*% ScortisH A.D. CENTRE Institution of Engineers and 
Shipbuilders, 39, Eimbank Crescent, Glasgow, C.2, Repetition 
of A.D. Chairman’s Address, 7.30 p.m 

Tues., Oct. 20.—East MIpLANDS BRANCH Conference Room, 
Central Electricity Generating Board Station, Peterborough 
“ Adhesives as Applied to Engineering Methods,”’ A. Bramley, 


1959 


% MIpLaNnp Section, RUGBY PANEL : College of 

g d Arts, Rugt Repetition of Graham Clark 

ind the Engineer,” Sir Ewart Smit! 

IRELAND BRANCH Museum an 

lis Road, Belfast, Repetition of Presi 
Engineer, Life and Diesel Engines 
7 SouTH WaALes BRANCH 
of Engineers, Park Place, Cardiff 

Brearley, 6 p.m. je WESTERN BRANCH 

Lecture Theatre, The University, Bristol 

) for the Manufacture of Small Steel 

Moulding Techniques,’ C. B. Carter, 6.30 p.m 

MEETING IN CONJUNCTION WITH THE 

rdcage V Westminster, London 

Feed-water Treatment for High Pressure 

6 p.m. % YorRKSHIRE BRANCH Royal 

Joint Meeting with the Hull Association 

The Management Control of Smal! Engineering 

Fi L. Fontaine, W Spencer and J. W. Walker, 7.30 p.m 
% Nortu Eastern A.D. Centre : Chemistry Lecture Theatre 

The University, Leeds, Two on “ Lubrication of 
T'wo-Stroke Petrol Engines,” D. Golothan and A. Towle 

U te EASTERN GRADUATES’ SECTION : Cambridgeshire 
lege and School of Art, Collier Road, Cambridge 
Apprenticeship—A_  € Chigier 


papers 


30 p.m 
Technical ¢ 


Graduate riticism N 


Birdcage Walk 


22.—HypRAuLics Group S 
yndor * Effects 


S.W.1, Discussion on 

Machinery,’ 6 p.m % NorRTH 
zineers’ Club, Albert Square, Man 
Ir stry,””’ A. J. Bullivant, 6.45 p.m 

Ashford, Kent, Repetition of the 

The Creation of a Country's Auto- 
Engineer’s Viewpoint,’’ W. P. Ricart 
%* East MIDLANDS 
Green Lane, Derby 
Bowes, 7.15 p.m 


A.E.C Lid 


‘ tion in Hydraulic 
WESTERN BRANCH Er 
chest Air Tubes in 

SOUTHERN BRANCH 
James Clayton Lecture 
mobile Industry the 
to be read by J. H. Pitchford 
GRADUATES’ SECTION College of Art 

The Metallurgist and the Engineer H 
* | GRADUATES’ SECTION Visit to 
Southall, 2.30 p.m 

Oct. 2 EASTERN GRADUATES 

130 a.m 


7.30 p.m 


ONDON 


SECTION Visit to Woods 


INSTITUTION OF PLANT ENGINEERS 


l¢ BIRMINGHAM BRANCH Imperial Hotel, 
t, Birmingham, Mobile Plant Discussion Group 


KENT BRANCH : Kings Head Hotel, High Street 
Metal Spraying and Ceramic Coatings A 
7 p.m 
BIRMINGHAM BRANCH 
Industrial f 


Temple 


Imperial Hotel 
5 Varlow, 


irmingham VOTINGS. 
BRANCH Houlds- 
University. Leeds 

Bartho, 7.30 p.m 


6.—-WESstT AND East YORKSHIRI 
Applied Science, The 


and their Application,”’ F. T 


t.2 
worth chool of 


S 
A.C. Motors 


INSTITUTION OF PRODUCTION ENGINEERS 


Louis Room 
Derby What's 


MIDLANDS REGION 
James's Street 
7 p.m 
AND WESI RIDINGS REGION Perciva 
of Further Education, Francis Street, Halifax 
vity ar J. B. Scott, 7 p.m 
Met. 22 SOUTH EASTERN REGION Royal Common 
Society, Northumberland Avenue, Strand, London 
Computers as Applied to Production Control 
J. Hart, 7 p.m % SOUTH EASTERN REGION North 
rts Technical College, Letchworth, Herts The Manage 
ment of Men,”’ R. R. Hopkins, 7.30 p.m ‘ 
Mon., Oct. 26.-—-NORTH WESTERN REGION Reynolds Hall 
Manchester College of Science and Technology, Sackville 
Street Manchester ‘Applications of Hydro-Pneumatic 
Circuits,” J. M. Kenworth, 7.15 p.m 


NorRTH 


! Exports 


INSTITUTION OF STRUCTURAL ENGINEERS 


Tuc Oct. 20 LANCASHIRE AND CHESHIRE BRANCH College 

of Science and Technology, Manchester, Cnairman’s Addrcss 
Cc. W iSp.m 

Thur Oct. 2 LONDON BRANCH, 11, Upper Belgrave Street 
London, S.W.1 The Design and Construction of the New 
Basic-Bessemer Plant at Port Talbot,’ J. W. P. Jaffe. 6 p.m 

Fri., O 23.—MIDLAND ( BRANCH James Watt 
Memori Institute, Birn Chairman's Address, A. T 
Clarke. 6.30 p.m 


ters, 7 


OUNTIES 


ngham 


INSTITUTION OF ENGINEERS 


14. Rochester Row, Westminster 
ymputor A. C, Quarter- 


JUNIOR 


~dayv, O 16 Pep 
London, S.W.1 Pr 
man, 7 p.m 

Fri., Ov 23 Px House, 14, Rochester 
Londo S.W.1 Some Reco 
H. G. Riddle as a Model and Exper 


Riddle p.m 


s House 
gramming a ¢ 
Row, Westminster 


lections of Past Secretary 


mental Engineer,”’ H. J. N 


MANCHESTER ASSOCIATION OF ENGINEERS 
Fri., Oct. 23 Engineers’ Club, Albert Square, Manchester. 2 
Design and Construction of the Latest Self Righting Life 
boat,’ R. A. Oakley, 6.45 p.m B 
PLASTICS INSTITUTE 


Second Dining Room 
Molecular Structure 


Wed., Oct. 21.—-NorRTH EASTERN SECTION 
Eldon Grill, Grey Street, Newcastle 
and Properties of Plastics A. W. Birley, 7 p.m. 4 Scorrisu 
SECTION More’s Hotel, Glasgow, * Works Study,’’ P. A 
Kirtley, 7.30 p.m. ye WESTERN SECTION : 


Gloucester Polyurethane Foams J. | 


Technical College 
Wood, and | \ 


Packer, 7 p.m 


ROYAL AERONAUTICAL SOCIETY 


Thurs., Oct, 22 
Church House 
Interplanetary 


T. R. F. Nonweiler 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


Tue c Oct. 20.—12 George Street, London, S.W.1 
a — und London H J. Donovan 

Wed., Oct. 21 George Street 
Discussion on r lanning What 
Architect Need Quantity 
A. B. Waters, 6 p.n 


ASTRONAUTICS AND GUIDED FLIGHT SECTION 

Westminster, London, S.W.1 Problems of 
Navigation and Atmospheric Re-Entry 
p.m 


Great 
Surveying in 


S.W.1 
on Does the 


opened by 


London 
Int wmat 
Surveyor 


WEST OF SCOTLAND IRON AND STEEL INSTITUTE 


Fri., Oct. 23.—Institution of 
Dank Crescent 
odd, 6.45 p.n 


E ngineers and 


Giasgow 


Shipbuilders, 39 
Address, J. W 


Presidentia 


Advanced Engineering Courses 


Electricity Supply Regulations and Electricity Regulations made 
under the Factories Acts. COLLEGE OF SCIENCE AND TECH- 
NOLOGY, Manchester. Commencing O. 2 

‘ ncing October 21, Wedne 
7to9p.m. Fee 25s cena 
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PLEASE 
WRITE FOR 
THIS 
CATALOGUE 











(1) A6 ins./50 ton with plain ram. (2) Claw attach. on !2 ins./25 ton 
(3) Al2ins./25 ton with plainram. (4) A/l2ins./25 ton with screwed ran 
(5) A 6 ins./100 ton jack. 














—— 
= SS 2. os es a 2 






THERE’S A MODEL 
FOR MOST PURPOSES 










THEY LIFT SO EASILY 






This range of light-weight hydraulic jacks releases man 
power, 









High tonnage jacks usually tie up a number of hands for 

they are so difficult to manceuvre single handed. Most 
Hydralites can be handled by one man some even by one 

hand. Capacities are from 15 to 100 tons. 
























Got cataloguss to-day fon future quich mfomnce. | LEDWARD & BECKETT LTD. 


AREA OFFICES AT LONDON, MANCHESTER AND GLASGOW. 


TANGYES LIMITED 


PARLIAMENT MANSIONS ABBEY ORCHARD ST. 
LONDON S.W.|I 
PHONE : ABBEY 5429 TELEGRAMS : PREFERMENT, SOWEST-LONDON 


SMETHWICK . BIRMINGHAM 


AD. No. 64 
Enter No. 811 on reply card 
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| 7 GENUINE “STUBS 
—» SILVER STEEL 


%& The best known brand in the wor'd and the 
standard to which all other makers endeavour to 
work 


%& Accurate to .00025” for all sizes up to 1” 
diameter 


% Supreme surface finish—a heritage of crafts- 
manship. 


*% Made in 163 standard sizes—a size for every job to 
save machining costs. 


GENUINE £ STUBS FILES also have the same 
heritage of craftsmanship behind them as GENUINE 
£ STUBS SILVER STEEL. 


Insist on these quality goods by specifying GENUINE 
< STUBS. 


PETER STUBS LIMITED 


WARRINGTON - ENGLAND 
FOUNDED IN 1773 

















Enter No. 813 on reply card 





THE ENGINEER 


M.I.L. ELECTED 


To TAKE THE WORRY and ANXIETY OFF 
YOUR SHOULDERS WHEN YOU 
REQUIRE 


@ Factory and plant layout and installation. 


@ Machinery and plant, dismantling, removal, erection, 
installation, maintenance. 


@ Erection and dismantling of boilers and chimneys. 
@ Electrical installations and maintenance. 


Telephone BIRMINGHAM MIDLAND 5731 P.B.E. 
CARDIFF 25471 

GLASGOW CITY 6597 

LONDON ACORN 6044 P.B.E 

NEWCASTLE UPON TYNE 22336. 


MACHINERY INSTALLATIONS LTD 


60a HIGH STREET, ACTON, LONDON, W.3 





Enter No. 821 on reply card 








Minimum 
Insurance 
Rates 


For Users of 
GLOBE PNEUMATIC 
EQUIPMENT 


In premises where the fire risk is high, minimum insurance 
rates are subject to the use of Flame-proof equipment. 
Globe Pneumatic Equipment complies fully with this 
requirement. 
It should also be remembered that Globe Equipment is 
precision built for long life and hard work and is not damaged 
by overloading. 
The machines illustrated are :— 
The Vee Type Motor—A multi-cylinder design giving instant 
& starting suitable for control systems, with reversing mechanism 
and infinitely variable speed. 





The Radial Type Motor—A version that has shown con- 
siderable air economy over ordinary rotary blade motors. 


The Geared Wire Rope Motor Hoist—A lighter, stronger 
pneumatic block that remains unaffected by overload 
risks and extremes of temperature and moisture. 


PNEUMATIC 
» ENGINEERING COMPANY, LTD. 
ASHTON ROAD, HAROLD HILL, ROMFORD, 
ESSEX 


Telephone: Ingrebourne 43851 5 Telegrams: Pneumatoid Romford. 


Enter No. 822 on reply card 
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WATER 


BOBY 


TREATMENT 


Established 
1875 


Deaeration. A ‘Boby’ Deaerator has been installed, or is being installed, as 


part of the feed heating system of each of Messrs. C. A. Parsons & Co's turbo-generating sets 
in the following modern power stations :-— 


Central Electricity Generating | Power Stations 

Board’s Power Stations in England ; Abroad 

and Wales 
2 — 60 MW sets at Rogerstone 3 — 60 MW sets at Lake Macquarie, Australia 
2 — 60 MW sets at Little Barford 2 — 66 MW sets at Boundary Dam, Canada 
4—120 MW sets at Drakelow ‘B’ 1 2— 66 MW sets at Selkirk, Canada 
6—100 MW sets at Aberthaw 1 — 15 MW set at Hunts Bay, Jamaica 
1 —550 MW set at Thorpe Marsh { 2— 25 MW sets at Monterey, Mexico 

S.S.E.B. Power Stations in Scotland | 
2 — 60 MW sets at Dalmarnock ; 





83 





One of the two ‘Boby’ deaerators 
and feed tanks installed at the 
Central Electricity Generating Board's 
ROGERSTONE Power Staticn, 
South Wales. Capacity 520,000 p.p.h. 
Deaerated water. 


All these ‘Boby’ Deaerators are fitted 
with the special ‘Boby’ weight loaded 
deaerating nozzles, deaerating trays, 
flash suppressor device and all necessary 
steam pressure and water level controls 
to ensure a continuous supply of deaerated 
water to the boiler feed pumps under 
all load conditions. The guaranteed 
maximum residual is, in most cases, 
0.005 ¢.c./litre. 


* e 
William Boby & Co. Ltd. RICKMANSWORTH, HERTFORDSHIRE, ENGLAND. Tel: Rickmansworth 4251* 





Enter No. 831 on reply card 
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Heavywalled tubes, seamless pressed (not forged) 











HIGH PRESSURE CONTAINERS AND TUBES 


Nowadays numerous and important processes applied in the industry 
require equipment suitable for operation under exceeding high pressures 
and at high or low temperatures. For the manufacture of Containers and 
Tubes for such purposes we dispose of three different processes namely: 


seamless forging 
seamless pressing 
seamless drawing 


The choice of the most suitable manufacturing method together with the 
selection of the proper material for the given operating conditions 
guarantee the most economical manufacture of such Containers and Tubes. 


Ingots up to a weight of 120 metric tons can be handled in our works. 


STAHL- UND ROHRENWERK REISHOLZ GMBH. DUSSELDORF-REISHOLZ 


Enter No. 841 on reply card 
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STAINLESS STEEL PISTON ROD 
FOOT, FLANGE OR SWIVEL MOUNTED 
CLAMP RING CONSTRUCTION 
ROTATING HEADS FOR 

EASY INSTALLATION 
SOLID DRAWN STEEL BODY 


Please send Pamphlet €50/1 and Price list to:— 


NAME 
ADDRESS 


ENI0 










Enter No. 851 on reply card 





LET E GIVE YOU A LIFT! 


Make it easy on yourselves ... Plant 
Maintenance we mean. When it comes to 
hefting plant about, resiting or rebedding 
machinery, or any one of the 101 jobs that 
crop up in any maintenance shop, 

then you need ME lifting equipment to 
take the strain. There’s a wide range 

of cranes and gantries to choose 

from, with lifting capacities from 5— 40 cwt. 
according to the model. Prices? 

No more than you would expect to 


pay for worthwhile equipment. 
35 cwt. Adjustable Jib 


High lift floorcrane 






efe WHY NOT WRITE FOR OUR CATALOGUE OF LIFTING GEAR? 


TVlann Ficrrton cee 


ERY GOOD e 
ee > ME EQUIPMENT INCLUDES 
HAND-OPERATED CRANES 


GANTRIES AND PRESSES 














Cranes, Gantries, Cleansing tanks, 
Recovery equipment, Tyre remover, 


Cromer Road Works : Norwich Tel: 47272 Miscellaneous workshop equipment. 





Enter No. 852 on reply card 
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* Registered trade-name applied for 





RECRYSTALLISED ALUMINIUM 99-7% 
STABILISED ZIRCONIA 97% 

PURE MAGNESIA 98-5% 
IMPERVIOUS THORIA 99-9% 

THORIA 99-9", 





At Neston we make high-temperature, high-purity 
refractories, in such materials as Thoria and 
Magnesia, which cannot be matched by 


refractories made anywhere else in the world. 


sk ie 
bite 


Collectively these, with other very pure 


ei 


Recrystallised Alumina and Zirconia 
refractories, are known as Purox. 

Newly developed techniques allow us to make 
these refractories in sizes, and with an intricacy 
of form, that would have been impossible 

even a year or two ago. So when a job 


demands a refractory that seems unobtainable 





you may find what you need at... 


MORGAN 


aiaa-Won del dian mae 






MORGAN REFRACTORIES LIMITED 
NESTON, WIRRAL, CHESHIRE 
NE 153/A TELEPHONE: NESTON 1406 





Enter No. 861 on reply card 
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SONS AND COMPANY LIMITED 


announce they have acquired from the Board of Trade 


HEMERDON WOLFRAM 


MINE 
Near PLYMOUTH 


The following 


VALUABLE PLANT IS FOR DISPOSAL 


HEAVY DRAG SCRAPERS <- LARGE 
PRIMARY CRUSHERS - SYMONS CONE 
CRUSHERS - RUBBER LINED SAND 
PUMPS - BELT CONVEYORS - HEAVY 
DUTY FEEDERS - VIBRATORY SCREENS 
DEWATERERSANDCLASSIFIERS 
TAILINGS ROPEWAY - DORR THICKENERS 
MACHINE TOOLS - ELECTRIC MOTORS 
JAMES SAND AND SLIME TABLES - HALKYN 
AND ROUSS JIGS + HARDINGE MILL 
AND CRUSHING ROLLS: PIPING 
STEELWORK ETC. ETC. 


The equipment was in use for one year only. 
Since the closing of the mine it has been 
maintained to a a 
high standard. 





* 


HE 
May we send mae 










seg CROMING anproet 
c TRATING 
CATALOGUE ? re | 


GEORGE COHEN’ 


SONS & COMPANYLTOD 
WOOD LANE,LONDON, W.12. 
Telephone : Shepherds Bush 2070 
Grams: Omniplant, Telex, London. Telex No. 21288 9 
And at: Stanningley (Nr. Leeds) - Kingsbury (Nr. Tamworth) 


Manchester - Glasgow + Swansea - Newcastle - Belfast 
Sheffield ° Southampton : Bath ° Dublin 
NAIROBI TAKORADI 
Kingston Road, Nairobi, P.O. Box 452, Takoradi, 
P.O. Box 9535 Ghana, 
Cables : Coborn, Nairobi. Cables : Coborn, Takoradi 
SINGAPORE 
Asia Insurance Buildings JOHANNESBURG 


Finlayson Green 53 African Homes Trust Buildings 
Singapore, | Commissioner Street 
P.O. Box 376 Johannesburg 
Cables: Dismast, Singapore Cables : Omniplant, J burg 
SYDNEY 
15 Derby Street, Lidcombe 
New South Wales 






by one or two men 





LLENS © 


(ENGINEERS) LTL 


SPENCER BRIDGE WORKS 


NORTHAMPTON 


SELF-ERECTING 
GANTRY 


I-5 TONS 


An Addition 
to our existing 
Range of 


fp 
First Class 
Lifting 
Equipment 








At last, a Gantry that can be easily erected 


in minutes, complete with 


lifting Gear, in absolute safety, from floor level. 





_" 


* Height up to 15ft maximum. 
* Highly suitable for export. 






Please send for fully 
descriptive literature 
to Dept. E. 





RENEE 6 
inter No. 872 on reply card 











Cables : Omniplant, Sydney 
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Geared Motors 
| to 20 H.P. 


Infinitely 
Variable 
{ to 7) H.P. 


Compact purpose-made power drives are our business 


PETER RAYNER LTD 
121 WHITEHALL RN - LEEDS 12 





Telephone: LEEDS 55864/5 


Enter No. 873 on reply card 
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Silhouetted against a grey London sky these Stothert & P.L.A. LONDON 
Pitt 3 and 5 ton cranes with maximum radii varying from 
65ft. to 90ft. stretch as far as the eye can see. 


ay - 
¥ 


er te 
~ ee 
en 


—_ 
, Se 
¢ ee — 


+ 


4 


au 
eo 


Ni | 


* 
a 


ee 


-_ 


4,5 


Many thousands of miles away, 3 ton cranes with 3 legged KANDLA, INDIA 
trucks and a maximum radius of 75ft. speed up cargo 

handling in India. Also in use at the same port are 6 and 
10 ton cranes with maximum radii up to 75ft 


In East Africa, the use of Stothert & Pitt 3 ton cranes 


BEIRA, EAST AFRICA 
with a S5ft. maximum radius ensures the quick turn 
round of large cargo ships. 





’ 
De 


Always busy are these 3 5 ton semi-portal cranes 
with maximum radii of 95ft. and 69ft. 
dominate a dockside scene in Sweden. 


STOTHERT & PITT CRANES 


— FIRST IMPRESSIONS OF THE WORLD'S PORTS 
LIMITED STOTHERT & PITT LTD - 


London Office: 38 Victoria Street, S.W.1. 





GOTHENBURG, SWEDE 









which 














ENGINEERS - BATH - ENGLAND 


Midiands Office: Great Western Bulidings, 6 Livery Street, Birmingham 3. 
SPIO4 
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4 i. 


Mii 


WRRAMRR RE 


STEELS ENGINEERING 
INSTALLATIONS LTD., Sunderland, 


and their Associates ARCHIBALD LOW & SONS LTD., Glasgow. 
HOME & OVERSEAS SALES OFFICE: 143 Sloane St., $.W.1. 
Tel: Sloane 6178 
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make sure that 
YOUR 


pipe fabrication 
problem 
is in the right 
hands 





Using only materials 

of the highest quality, and 
working to the finest 
degrees of accuracy—STEELS 
are constructing Pipe 
Installations covering every 
possible function and 
dimension. Fabrication 
techniques embody all new 
and established methods 

of manipulation, welding, 
flanging and screwing, 

and are backed by the most 
modern and comprehensive 
metallurgical and testing 
laboratory facilities. 


Mild Steels, Carbon Molybdenum 
and Chromium Molybdenum 
Steels. Stainless Steels 

(austenitic and heat resisting). 
Cast Iron. Copper and Copper 
Alloys, Aluminium and 


Aluminium Alioys. Plastic 


Fabricated to British 
and American standards. 


232 


Enter No. 891 on reply card 
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Let us get our teeth into them 


= 


Vous 


Almost a century ago, David Brown pioneered precision machine cut gearing 
and, ever since, the firm’s history has been one of inevitable expansion. 


To-day, in purposeful silence, David Brown gears actuate ‘iron lungs’ in our 
; purp > g g 


hospitals; drive great ships; and keep the wheels of practically every industry 
turning, smoothly and efficiently. 


If your power input-over-output figure is too improper a fraction, consult the 
David Brown Group’s Technical Advisory Service. It costs, and commits you to 


nothing. But it can be very good indeed for your production. 


4 | 4 
problems THE DAVID BROWN CORPORATION (SALES) LIMITED 


GENERAL GEAR DIVISION, HUDDERSFIELD, YORKS., ENGLAND. 





Telephone: 3500 Huddersfield 
























Multi-rope winder 






gear fora 






South African 
Gold Mine. 







Enter No. 901 on 
reply card 
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URS for the Asking 





LEARN HOW TO— 
SPECIFY 
TEST 


USE 


SHERARDIZING 





ZINC ALLOY RUST PROOFING Co. Ltd. 


SHAKESPEARE STREET WOLVERHAMPTON And at LONDON and ROCHDALE 
Telephone: Wolverhampton 27531 (5 lines) 











Enter No, 911 on reply card 








You never need to improvise with Rawlbolts. There are types 
exactly right for every bolt-fixing job, No. §, for example 

for the support of pipework, and No. 2 for use with Pipe-hangers 
and other gas fittings. Hook and Eye Rawlbolts (Nos. 3 and 6) 
have many uses, such as providing anchorage for guy ropes 

and cables, supporting suspended ceilings, etc. There’s the Loose 
Bolt Rawlbolt (No. 1), inserted after the machine is slid into 
position, and the Bolt Projecting Type (No. 4), ideal for wall-fixings, 
Rawlbolts give you bolt-fixings of enormous strength in a 

fraction of the time taken by any other method. 






HEADS are better than one! 




















1 2 3 

Loose gE 

Bolt nae tile 

Rawidott . 
Rawibolt 
4 ‘ 5 6 
Bolt Rawiboit Hook 
Projecting — Rawibott 
Rawibolt _ 
Pipe Clip 





_ kee bolr-fring fob & far quicker with 


THE RAWLPLUG CO. LIMITED 


RAWLEBOL TS pier aA CROMWELL ROAD - LONDON : S.W.7 


BS&0 
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THE ENGINEER Oct. 16, 1959 



















10 ton Steam Perma- 
nent Way Crane. 
Metre Gauge. Duty 
10 tons at 16 ft. radius 
propped; 5 tons at 
14 fc. radius free 





3 Motor, electrically 

operaced Fixed Wharf 

Crane. Duty: 15 tons 
at 22 ft. radius. 



























PATENT FLUID SEALS 


PATENT No. 734525 
U.S.A. PATENT No. 2,755,118 
CANADIAN PATENT Neo. 547268 | 






















High pressure sealing over long periods is ensured by 
Haliprene Patent Fluid Seals. These seals overcome 
certain disadvantages of normal ‘‘ U"’ type packing 


CRANES 


rings. Handling damage and inward collapse of the STEAM 
sealing lips is prevented by a soft. pliable synthetic DIESEL 
rubber filling. Under pressure, this filling forces out DIESEL-ELECTRIC 


the walls, ensuring a perfect seal. 
Hallprene Patent Fluid seals are impervious to the 
action of hydraulic fluids. 











OLDFIELD WORKS HAMPTON MIDDLESEX . Tel: Molesey 2180 (8 lines) 
IN SCOTLAND :— 


\\ Y/ 
WILSON PLACE EAST KILBRIDE GLASGOW ~- Telephone: East Kilbride 20581 Telegraphic Address /CEST Telephone Nos. : 
P329 = 2257 


“ Lifting, Leicester " + 
Enter No. 921 on reply card Enter No. 922 on reply card 3 

















Grouped Push Button Controls 
for Automatic Operation 
















BUY BRITISH 


Over 50 years experience 
embodied in our plants 


ST. GEORGES ENGINEERS LTD 


ORDSALL LANE, MANCHESTER 5 


\ 







Telephone: TRAfford Park 1207 (4 lines) Telegrams: *GEORGIC’ Manchester 5 


ST. GEORGES ENGINEERS LTD. MANCHESTER SGE I34P ; 
- —— dine as supplied to Messrs. Vauxhall Motors Ltd. 





G 
Enter No. 923 on reply card 
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for every purpose 


your job 
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“oo =PORTABLE - 


The choice is yours ! 


There has always been, and always will be, a wide range of TILLEY lamps and heaters 
all operating on the famous Tilley Kerosene paraffin pressure 
principle. Now, by popular demand and in co-operation with users, we offer an 
equally varied range ALL operating on Butane, Propane Gas. 


the choice is yours ! 


Illustrated is the TILLEY L.P. Gas Floodlight Model BT. 25. It gives a 10,000 mean 
reflected candle power light and is supplied with turntable base for users’ own mounting. 
Tripod stand (max. ht. 8 ft.) or tall stand (max. ht. 16 ft.) with complete control from ground 


level are available as extras 





PROPANE / BUTANE 


Race 
Kerosene / Paraffin 


















TILLEY has a lamp for 

















Please write for illustrated leaflets to Dept. EN2. 
THE TILLEY LAMP COMPANY LIMITED, 
70/72, JERMYN STREET, LONDON, S.W.1. 


Sao | PPT, Tey BW 





kerosene 


propane of 


butane 







paraffin 
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BOLTS 


»\ SOLID. 
a STEEL 
















FORC 


all sizes from 


s’ to 3° whit. SS 


TESTED FOR SAFE WORKING 
LOAD IF REQUIRED | 













ARMSTRONG STEVENS 


& SON LTD. 


WILLENHALL STAFFS. 











COLD FORMEDSECTIONS 


THE 


SKERNE WORKS 


LIMITED 
ALBERT HILL, DARLINGTON 
Tel: DARLINGTON 5612 











PRESSINGS 
PRESSED SECTIONS 


FABRICATIONS 
MACHINED PARTS 


IN ALL METALS 










All enquiries promptly dealt with 
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Designed for testing small low 
powered machines— 

covering a range of speeds up 
to 1500 r.p.m. and 15 b.h.p. 


1. Can be run clockwise or anti-clockwise 

2. Load can be varied whilst machine is 
running 

3. Hydraulic operation enables very 
accurate readings to be obtained 

4. Can be run at any speed up to 1500 r.p.m 


W.-& F. WILLS LTD. 


(ENGINEERS) 


BRIDGWATER SOMERSET ENGLAND. 
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purposes 


CENTRIFUGAL 

GEAR 

TURBINE 
®MINI-GEAR 

HAND ROTARY 
OSCILLATING PISTON 
ROLLER VANE 


VACUUM 
*DIAPHRAGM VACUUM 


. HOP. 230 1:50 MOTORISED 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 


MAIDSTONE KENT 
PHONE MAIDSTONE 4728 


Enter No. 942 on reply card 





Mathematical Juggling ? 
Quarts out of Pint Pots? 


call it anything you please, but it’s quite a sound proposition 
when you apply it to furnaces and furnace operation. Here are 
some of the facts. With cheaper oxygen, liquid fuels, improved 
furnace design, the new type basic, silica and high alumina 
refractories, furnaces now produce at faster rates. So much so, 
that THREE furnaces now produce the output of FOUR furnaces 
ten years ago. Having made our point, may we remind users of 
refractories everywhere, that the comprehensive research, 
development, service and vast manufacturing facilities of the 
GR organisation are fully geared to the requirements of modern 
steelmaking, providing new and interesting opportunities to 
plan ahead for still greater and more efficient production. 


GENERAL REFRACTORIES LTD 


SHEFFIELD 10 - TELEPHONE: SHEFFIELD 31113 


Ay 
GR) 


Yi 


Everything in 
Furnace Linings 


GENEFAX HOUSE - 


398 
Enter No. 943 on reply card 











10 TON 
ROLLER TURNTABLE 








CROSTHWAITE FURNACES and 

ne MACHING TOOLS LTD. 
ork Street tronworks, Leed: x . 

32, Victoria Screes, Condon, WV. : tal tote We 
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12 different types 
to suit all needs 


BREDBURY STEEL WORKS 
(0) te] ei erm WOODLEY. NR. STOCKPORT 


Telephone: WOODLEY 2231.(10 lines) Telegrams: ‘‘MILLS'' PHONE WOODLEY 
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FLUID POWER.... 









pe ee RE AEN A 


DESIGNERS AND 
MANUFACTURERS OF 
HYDRAULIC 
EQUIPMENT 





TT LEEDS ENGIVEERIVG A HYDRAULIC C0., LTD. 
ve RODLEY, LEEDS. 


Telephone: ‘PUDSEY’ 2859. 


Enter No. 961 on reply card 

















SHEETS - PLATES - SECTIONS 
BRIDGE RAILS - IRON AND 
STEEL MERCHANT BARS 
BRIGHT DRAWN BARS 
HOOPS AND STRIP - ETC. 


SHEARING + COLD 
SAWING & PROFILE 
CUTTING IN ALL THICK- 
NESSES AND SHAPES. 


[WEST BROMWICH) LTD 


EAGLE WORKS- GREETS GREEN 


WEST BROMWICH 


TELEPHONE: TipTON IBII-soLsNES 
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OF EVERY SIZE-OF EVERY TYPE 


fe 
t \ 
—_ i 
a) 
ae 
$ 














publication seit 
_ a 

, agormatio® or RUGBY - 
Fot 


COMPRESSORS, BLOWERS 
BOOSTERS, EXHAUSTERS 
SUPERCHARGERS 














ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY AND MANCHESTER, ENGLAND 
A5338 
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More protection for 
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TRIUMPHS OF SHELL RESEARCH 


New Shell Dromus Oils 


Most modern soluble cutting oils contain phenolic com- 
pounds used as coupling agents between the oil and the 
emulsifier, for better blending and easier mixing. These 
phenolic compounds can cause skin irritation, especially 
where modern high-speed machines are used and the 
emulsion can concentrate, through the evaporation of 
water, above the safety level. 

Shell research chemists have been working on this 
problem, which has been causing some concern to 
Management. After considerable research, the Shell 
range of Dromus Oils has been reformulated and these 
new cutting oils, now bland, considerably reduce the risk 
of skin trouble to operators. 

The real difficulty was to find a new coupling agent 
to replace the phenolic compounds, and Shell finally 
used what their chemists know as a higher fatty alcohol 


The Research Story 


complex. This solved one problem, but presented another. 
The new coupling agent was volatile at the high tempera- 
tures normally used in blending processes. Further 
research found a solution to this problem by designing 
and installing new plant. The new Dromus Oils are 
every bit as efficient as before and cost no more. They 
put Management in the pleasant position of being able to 
minimise working hazards at no extra cost. And machine 
men need no longer be so worried about skin troubles. 

The moral of the story is that Shell research is supreme- 
ly applicational. The centre at Thornton is always ready 
to work with even the most specialised sectors of industry 
to produce the right oil for the job. If you and your organ- 
isation have any major lubricating problems, it pays to 
get in touch with your local supplier of Shell Industrial 
Lubricants. 


ESET | 


Shell chemists in the U.K., in Holland and in the U.S.A., prepared and 
examined hundreds of experimental soluble oils, and established that certain 
combinations of fatty alcohols could be used in place of phenolic compounds 
with no loss of efficiency. They set to work to discover the best combination 
and developed a higher fatty alcohol complex which fitted exactly. Then they 
realised that to blend this new coupling agent into soluble oils would require 
special plant and new blending techniques. be 
Exhaustive testing of blend stability, emulsion stability, anti-corrosion and 
machining properties led to selection of the most promising blends. A pilot 
plant was set up to produce batches of these for use in field trials. 
This field testing and final development proceeded for two years whilst 
production plants were erected at points so chosen as to give the most econo- motor prevents the loss of con- 
mical and rapid delivery throughout the United Kingdom. rhe ned ay at he Biending 











E> 
} 


] 


This is the blending kettle. The 
reflux condenser beside the stirrer 


DROMUS SOLUBLE CUTTING OILS 


another proof of Shell leadership in lubrication 
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The answer to every power problem ... 


















“haan 


The Greatest 
NOVINE TOrCE 
in Industty 











—- 


HIGH TORQUE OUTPUT 
QUICK STARTING FROM COLD ‘s 


. 
e 
@ LOW RUNNING COSTS 
on 
es 







LONG LIFE N 
STANDARD SPARES W!TH WORLD-WIDE Py 
SERVICE \\ 


@ RANGE OF FIVE UNITS FOR EVERY = 
INDUSTRIAL APPLICATION ws 
. 


WS 


Re 
from 72 h.p. to 275 h.p. 


LEYLAND MOTORS LIMITED 


Sales Division: HANOVER HOUSE HANOVER SQUARE - LONDON, W.1 ~- Telephone: MAYfair 8561 


Enter No. 1001 on reply card 














Oct. 16, 1959 THE 


FOR GEARS AND GEAR UNITS OF | 
EVERY DESCRIPTION . . SPECIFY 


WITH A GUARANTEED | 
AFTER SALES SERVICE 









We have a 
technical 
representative or 
agent in your area 
ready to offer you 
expert advice on 
any gearing 
problem and 
suggest designs for 
any type of gearing 


* 


Why not call us in 
for free advice ? 


GEAR & ENGINEERING Co., Ltd. | 
NILE ST., HUDDERSFIELD, YORKS | 
Telephone : Huddersfield 4490 (3 lines) 

Grams : Higears, Huddersfield 


| 
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INSPECTION SET 


This useful and impressive but inexpensive outfit has been 
developed from the well-known range of Gowlland standard 
Surgical Instruments. 

It comprises 16 components of small lamps, various holders, 
mirrors, extensions, etc., to enable all kinds of inaccessible 
surfaces to be minutely examined. A magnifier is provided, 
and a magnet and hook enable nuts, bolts, washers, etc., to 
be easily recovered. All components are chromium plated 
and untarnishable. The whole outfit is in a wooden case 
covered and lined with leather cloth and provided with 
handle for easy carrying 


MANUFACTURED BY 


GOWLLANDS LIMITED 


MORLAND ROAD, CROYDON, SURREY 


Obtainable from all tool dealers 
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For nearly forty years Bibby Resilient Couplings 
have enjoyed an unexcelled reputation for efficiency 
and reliability and numerous Couplings supplied 
over thirty years ago are still giving trouble-free 


service. 


COUPLINGS 





The outstanding resilience of Bibby Couplings damp- 
ens shocks and vibrations, ensures smooth running 
of plant, eliminates breakdowns. Standard Couplings 


up to 74" bore can be supplied from stock. 


We invite you to write for our illustrated brochure. 


THE WELLMAN BIBBY COMPANY LIMITED 






PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
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CROWN WHEELS 
AND PINIONS 
TO SUIT ALL 
TRANSMISSION 
NEEDS 









| MOSS GEARS 


MOSS GEAR CO. LTO : CROWN WORKS - TYSURN - BIRMINGHAM : 24 





Telephone ERDington 1661/6 Telegrams: ‘Mosgear Birmingham’. 
Enter No. 1022 on reply card 
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& SONS Ltd 
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FLUID-DRIVEN 





THE MOST | 
EFFIC/ENT IN | 
USE 


Shisgimecesitines 


‘ 
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HANDLING 
Plant is your sest Buy 


Some of the largest mechanical handling plants in the country 
have been planned, designed and built by Niagara. The 
company is becoming as well known for its mechanical handling 
equipment as it is for its screens. They form but units in 

the complete range of mechanical handling equipment that 
Niagara are making and installing today. 


NIAGARA cersons cx sisin uve 


STRAYSFIELD ROAD, CLAY HILL, ENFIELD, MIDDLESEX 


Telephone: Enfield 6622 (4 lines) 
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DESIGNED 


2. 


ad 


TO USE 












ARALDITE 


Araldite Bjenaumnaan 


jruldite 1s a registered trade name 





May we send you further details? 


CIBA (A.R.L.) LIMITED Duxford, Cambridge - Telephone : 2 


I2I 
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By designing for Araldite, South Wales Switchgear Ltd. 
have provided adequate protection for this 3-phase voltage 
transformer without the use of oil. The coils and insulators 
form a single casting of Araldite B, simple in design and 
easy to manufacture. Araldite casting resins do not shrink 
on setting, and are thereafter unaffected by very wide 
changes of temperature and humidity. Their properties 
also include remarkable adhesion to metals, ceramics, etc., 
high mechanical strength, freedom from chemical action 


and excellent dielectric properties. 





Araldite epoxy resins are used 


@ for casting high grade solid insulation 


@ for impregnating, potting and sealing electrical 
windings and components 


@ for producing glass fibre laminates 
@ for producing patterns, models, jigs and tools 
@ as fillers for sheet metal work 


@ as protective coatings for metals, wood and 
ceramic surfaces 


@ for bonding metals, ceramics ete, 
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ALLOY 
STEELS 


ensure 
reliability 
in road 
construction 
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The power which operates and controls the Blaw TYPICAL MECHANICAL PROPERTIES OF 


Knox B.K. 12 Grader is transmitted through 





components of nickel alloy steels, notably the 





stub axles, track rods and half shafts, which are 


-~— ‘ , These illustrate its strength and toughness in massive sections. 
made from EN 25 2} per cent nickel-chromium- 


























molybdenum forged steel. This and other nickel | 
' — MEAT TREATENT YIELD STRESS | MAXIMUM ELONGATION | {ZOD 
alloy steels are used for such components as the ct ecient Taconic — 
main and subsidiary gear inions ; ins 24” dia. | Oil quenched 830°C. | 75-2 78-8 17 44 
; : , re and sees tempered 590 C. 
which transmit the drive from the power unit and 24” dia. | Oil quenched 830°C. 58-8 63-6 21-5 68 
9 tempered 650 C. 
need good resistance to both fatigue and impact. 4” dia. | Oil quenched 830°C. 56-2 61-8 21 69 
tempered 650°C. 
6” dia. Oil quenched 830°C. 55-4 61-5 22 63 
tempered 650°C. 


























By utilising the better properties obtainable in more highly alloyed nickel alloy steeis 


b] 
dimensions can be reduced, lighter constructions produced, distortion through heat treatment 


minimised and reliability and economy achieved. 


Send for ‘The Mechanical Properties of Nickel Alloy Steels’ > 


MOND NICKEL 


yoy THE MOND NICKEL COMPANY LIMITED - THAMES HOUSE - MILLBANK - LONDON - SW1 
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We press steel 
into serviee 





Throughout the Aircraft and Motor Industries 


on the Railways... in 
every important Industrial undertaking, the products of Steel Stampings, 
Ltd., are maintaining a reputation for quality that dates back more than a 
hundred years. 


It is impossible to list the variety of components produced by Steel Stamp- 
ings, Ltd., all doing trojan service—but if you require Steel Pressings, Steel 
Disc Wheels or Rolled Rings, not to mention the more specialist require- 
ments such as Pressings for Rockets, etc.—please contact us 


STEEL STAMPINGS LTD 


COOKLEY, near KIDDERMINSTER 


Phone: Wolverley 266 Grams ; Stampings, Cookley 


ENGINEER 
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the flow with 
the ‘Telicator’ 





Both low and high pressure systems can be fitted with a Telicator Visual Flow 
Indicator, which is a simple instrument for indicating the flow, whatever the 
viscosity. The rotors are specially designed by Dukes and Briggs to give the 
clearest indications over specific ranges of flow rate. Water supplies for 
cooling purposes and forced lubrication systems are two typical applications. 
A new model is under development for use with opaque fluids, and special 
designs can be made to meet specific requirements. 


@ Simple design ensures complete reliability. 
@ Extreme sensitivity at all pressures. 







@ Units readily adaptable to existing installations. 
@ May be mounted in any plane. 
@ Comparative flow gauged by speed of revolving rotor. 


Note these 
features 





e 9 
REGD. 
SIR W. H. BAILEY & CO. LTD - PATRICROFT MANCHESTER - ENGLAND 
Phone: Eccles 3487-8-9 Grams: Beacon, Telex, Eccles 
LONDON OFFICE: SELINAS LANE, DAGENHAM, ESSEX PHONE DOMINION 2277/8/9 
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High pressure booster for 
sulphuric acid plant 


High temperature fan 
for steelworks - 600°C. 


fans for all 


urposes <@M&\ 2 OY 


High temperature fan 
for gas recirculation - 
Cc 





High pressure forced 
draught fanf or Atomic 
Industry 


ALLDAYS & ONIONS LTD. 


GREAT WESTERN WORKS, BIRMINGHAM 11. 
’Phone : ViCtoria 2251/4. 


QUEEN ANNE’S GATE, WESTMINSTER, S.W.1 
"Phone : WHitehall 1923/4/5. 
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LONDON OFFICE : 
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100ft. SPAN 
RAILWAY BRIDGE 


for erection in 


CEYLON 


JOSEPH WESTWOOD & CO. LTD. 
NAPIER YARD, MILLWALL, LONDON, E.1/4. Tel: EASt 1043 
Cables: Westwood London. ’Grams: Westwood Easphone London. 






Contractors to H.M. Government Departments, Crown Agents for the Colonies, British Railways (British Transport Commission) etc., et 





Bridge and Constructional Engineers, Manufacturers of Mechanical Grabs, Pressed Steel Troughing and Sheet Meta! Equipment. Stee! Stock Holders. 
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BRADFORD Steam 





manhole doors 





for air-recelvers, 





boilers, etc. 















This instantaneous action distinguishes the Bradford 


Steam Trap from all its competitors. It prevents damage 













HEAVY STEEL PRESSINGS | to valves and seats. It provides more efficient use of 
FOUNDRY LADLES steam and heat, thus making an appreciable saving of fuel. 

FABRICATED STEELWORK | Made in all sizes for all pressures. Each Trap is individually 
WELDED CENTRAL | tested and fully guaranteed. 








SEATING CORSE ‘UNITED STATES METALLIC PACKING 
COMPANY LIMITED 
CHARLES McNEIL LIMITED SOHO WORKS - BRADFORD 8 - YORKSHIRE ENGLAND 







HENEAGE STREET 
KINNING PARK HYDRAULIC FORGE | Tel : 41284/5 ais ’ 
570 SCOTLAND STREET, GLASGOW, S.1. | Branch Offices: LONDON, Liverpool, Glasgow, Manchester, LONDON E.1 
Grams: “McNeil, Glasgow” Phone: South 1131 Newcastle, Cardiff, Southampton, Hull, Swansea, and Brisco! Miegerscata se5n 
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specifications 





Long experience in the 
production of wrought light 
alloys has enabled us to meet 
the new high standard 
demanded in the field of 
nuclear engineering 


Birmetals 





Birmetals manufacture 
magnesium and aluminium 
® alloys in the form of sheet, 
strip, plate, tube, wire, rod and 
| ies e P, | om bar, extruded sections and 
forgings to all U.K.A.E.A. 


specifications. 


Our experience 





is at your disposal. 


BIRMETALS LIMITED «+ WOODGATE WORKS - BIRMINGHAM 32 


BM 237 ll 
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Did you reserve your stand 


(the exititim EXPOMAT fp 


2w INTERNATIONAL EXHIBITION © 

OF PUBLIC WORKS ¢€ e A K | S 
AND 

BUILDING EQUIPMENT 








LE BOURGET 
AIRPORT 


Covering 200,000 square metres 


i9 TO 29 MAY 


under the auspices of: The National Federation of Public Works; The National Syndicate of Equipping Industries (Public Works, 
iron-smelting); The Syndical Chamber of Public Works and Handling Equipment Importers; The National Interprofessional Union 


of Building Materials and Quarry Products. 


Reserve your space now at the Commissioner -General’s Office at: 


EXPOMAT, 1 Avenue Niel, PARIS—XVII° 
Tel : GAL 96.98 and ETO 39.86 


EUROPEAN CONFRONTATION OF WORLDWIDE PUBLIC WORKS AND BUILDING EQUIPMENT 
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ROCKWELL 


HELICAL 
— CLAMPS 


BRITISH PATENT 





Kon-fertout houndtywork 


HEAVY, MEDIUM AND LIGHT SAND CASTINGS 
IN ALUMINIUM BRONZES - MANGANESE 
BRONZES - NICKEL BRONZES + PHOSPHOR 
BRONZES - GUN METALS - ALUMINIUM, ETC. 
PATTERN MAKING AND MACHINING 


CHILL CAST SOLID) AND CORED BARS 








A range of popular sizes to suit any 
T slot or clamping height. 
No loose parts to lose. 


Each size adjustable for height. Write or phone for leaflet 


Any quantity Ex-stock. giving prices, sizes and 
: : technical details 


ROCKWELL 


Co ee ee ee 


J.T. Price & Co. 


WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0035 i. (BRASS & ALUMINIUM FOUNDERS) LTD. 
NEWCASTLE STAFFS - phone 52311 (3 lines) 


TELEPHONE MERRYLEE 2822 














TELEPHONE SPRINGFIELO 11545 - STOCAPORT-TELEPHONE STOCKPORT 5241 - GLASGOW 





Algo AT - GIRMINGHAM 
6 
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5 BRANDED BOLTS 


Each type of Newall bolt— 


7 


4 NEWALL HITENSILE 
ep earn Ra ee NEWALLOY 

| eee NEWALLASTIC 
= NEWALL HI-TEM 


teeny 





Lit is branded with its own distinctive mark and 


is recognised by engineers as having ‘“‘ unique” 


qualities. 





AND COMPANY LIMITED ai 








We shall be happy to supply any engineer designer who is interested 
with details of the various bolts and studs, which cover the full 


range of modern requirements. 


LOOK FOR THE NEWALL BRAND 
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geared motor 


The standard range of NECO 


geared motors consists of 












straight line and right angle — 
| RIGHT-ANGLE | 












drive units. Electric motors 
Y — 

up to 2 h.p. of all types, / GEARED MOTORS iy : ~ 
enclosures and voltages ¢ Compact design makes these units = _{_ | | /® 

suitable for applications where Wd (2) g)) | 
can be fitted to space is limited. Gearing is by 

worm, or worm and spur reduc- oe bo} 
gearboxes to provide tion according to type of unit. = 






output torque of up 


FLANGE MOUNTED 
GEARED MOTORS 


All co-axial units can be supplied 
with flange mounting instead of 
feet to enable the unit to be 
bolted accurately to your 
machine. 





to 1500 Ib/ft., with a very 






wide range of speeds. 







Co-axial geared motors can be 







supplied either foot or flange- 







mounted. 







FOR ALL SLOW SPEED DRIVES 


NECO GEARED MOTORS LIMITED - 204 QUEENSTOWN ROAD : LONDON - SW8 
Subsidiary of Normand Electrical Co. Ltd. Telephone : MACaulay 3211-4 
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Equip your maintenance department with 
this handy mixer and cut out costly hane 
mixing. The ‘* Mini-Giant’’ gives you a 
proper mix—concrete, tarmacadam, mortar 
or plaster, speeds the work, enables you 
to keep up-to-date with building mainten- 


The “‘acid” test of the Mono Pump is the great numbers 
used in Industry. It passes this test with the aid of a team 
of technicians and by laboratory tests to assess the correct 

use of the right materials. 






© FLOORS 
e MACHINE BEDS” 













sold. 








After making sure the ance work. Simple to use, easily moved PATHS 
pump fits the job, | by one man and side discharge model will e 
- ee does - end | Pess through a 2ft. 6in. doorway @ CAR PARKS 
there — we always Standard side or end discharge models with 
take an interest in the cushioned rubber tyres and 1 h.p. petrol # BUILDING 
pump after it has been engine, £86. Electric motor available 
P Advantageous H.P. terms if desired— e PLASTERING 


£8 12s. Od. down and 12 monthly payments 








of £6 18s. 1d. Service Depots look after 
MON oO PUMPS LIMIT ED | users’ interests everywhere 
Mono House, Sekforde Street, London, €E.C.! 
Telephone : CLErkenwell 8911 Telegrams : Monopumps Phone London FREDERICK Vv 
ond ot Belfast, Birmingham, Capetown, Dublin, Durban, Glasgow, PARKER ones LEICESTER 


Johannesburg, Manchester, Melbourne, Newcastle, Wakefield 








MP 780 
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LIMITED Saad 


STAFFORD HOUSE. NORFOLK STREET, Wo? 


Depots at London, Cardiff, Sedgley (Staffs.) and Leeds. 
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The latest development in Open Hearth Steel-making Practice 





YAY TE IL IL IMI AN IN 


Britain’s foremost builders of Steel-making Plant 


now offer the 


AAJA Oxygen Steel-making Operation 


This new steel producing technique has been incorporated in the furnace illustrated. 
It was invented and developed by Appleby -Frodingham Steel Company, and has already 
produced over + million tons of ingots. A second unit has now been commissioned. 

Outputs have been greatly increased with an average of five thousand tons of steel 
per week. 

This Furnace has now 90% availability together with lower than normal refractory 
costs. 

As licensees we invite you to consult us for either converting existing plant or 
providing new furnaces incorporating the Ajax Oxygen Steel-making Operation. 


“ ro. =e 
ae “ee - ae 
& # AS 


Pr 7 


if 


hi hes ” 
a2 





| 
| 
| 
| 


5 , 


attics 


ENGINEERING CORPORATION LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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This... §...18 a line we’re not shooting! 


New, dramatically improved Mobil DTE Oils give a balanced protection 
and service performance that no other oil on the market today can equal. 


New Mobil DTE Oils for hydraulic and circulating systems have 

many specific advantages which, taken together, make a convincing reason for 
preferring them to any other oils of their kind. Here are some of the 
advantages you will get if you use new Mobil DTE Oils: 


| LONGER OIL LIFE \W~ 
balanced 

Mobil DTE Oils 
for protection 
and performance 
no other oil 


can equal 


FREEDOM FROM DEPOSITS Vw 
PROTECTION AGAINST RUST AND CORROSION ~ 


QUICK SEPARATION FROM WATER ” 


LESS WEAR ~~ 


ASK THE MAN FROM MOBIL 


This line is no exaggeration. It is the plain truth, 
proved in careful tests against other well known hydraulic and circulating 
oils. The line down our left-hand margin is taken from a chart of these 
tests. Ask your Mobil representative to show you the chart. He will 
explain how, on balance—on the results of all the tests— 

new Mobil DTE Oils show a clear advantage that can mean lower 

costs and improved production in your business. 





MOBIL OIL COMPANY LIMITED, LONDON S.W.1 
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In their maintenance shop at 
London Airport B.O.A.C. have 
a number of WM Lathes, both 
Series 85 and 70 Junior. These 
are engaged on high grade 
precision work, and it is due 
to the most satisfactory 
experience of these tools in 
production that B.O.A.C. have 
periodically added to their 
complement of WM Machines. 


WAKEFIELD ROAD 


WOODHOUSE € MITCHELL | "°° Yo 


GRAMS: — ‘WOODHOUSE BRIGHOUSE’ 


WM 29 
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~Mushet Special ““VG"’ high-speed steel is the very latest 
‘ development of tool steels in the United Kingdom, by Samuel 
Osborn & Co., Limited. Remarkable results under production 
conditions are assured, far in advance of other tool steels in 


this category. 
Stocks of lathe tools, planer tools and toolholder bits, in this 
steel, are available in standard sizes. 


IMPROVED PERFORMANCE FROM MACHINE TOOLS 


lf you use centre lathes, capstans, automatics, combinations, 
planers, shapers, boring mills, etc., these tools will : 


* CUT FASTER 
* LAST LONGER 
* MACHINE TOUGHER MATERIALS 


—including Nimonic alloys 


* REDUCE PRODUCTION COSTS 


® ALSO AVAILABLE 
IN BAR AND 


BLANK FORM 














































a 
Pip ate 









: Comprehensive stocks | 


‘constantly maintained | 


SAMUEL OSBORN & CO., LIMITED 


S 6 Vee STEEL WoaorR kK S, su errete aD 


FINE TEEL MAKERS STEEL FOUNDERS ENGINEERS’ TOOLMAKERS. 


ERE ESS RCRA CORSE SES: a RE ISRR°- ~-  eeanmamnaamaaaaaraga 
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DREDGING 
PLANT 


To the Largest Dimensions and Capabilities. 





16, 





1959 


PATENT CUTTER HOPPER DREDGERS 
PATENT DIPPER DREDGERS, BUCKET 
DREDGERS, GOLD & TIN RECOVERY 
DREDGERS, FLOATING CRANES. 


Twin 


ae 16h Oem tale Speed 


FLEMING & FERGUSON LTD. 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 


London Agents: Messrs. NYE & MENZIES Ltd., Capel House, 62, New Groad $e., £62 


Hopper Barges, Screw Steamers, Side and Stern 
Paddle Wheel Steamers, Tugs, etc. 


New Buckets, Links, Pins, Gearing, etc., supplied 


iad ; : 
for existing Dredgers. : Paisley 4121 


ENGINEER 





wie 


constructed for the Great Western Railway Company. 


Bucket 
Specified Dredging Output: 900 tons per hour. 


Dredger “Abertawe”’ 
: 84 knots. Buckets: 27 cub. ft. 


Tel. Add. “ Phecnix Paisley.’ 
Phone: Landon Wail 4846 
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GRIPOLASTIC 


ENDLESS BELTS 


for power transmission 







give unequalled 
performance 


ON ALL DRIVES 


Sole Manufacturers? 


LEWIS & TYLOR LTD 


Power Transmission Engineers 


GRIPOLY MILLS CARDIFF Tel: Cardiff 26301 
Terminal House, Grosvenor Gardens, LONDON, S.W.1 Tel: Sloane 7883 
Enter No. 1152 on reply card 








“STORAGE & TRANSPORT TANKS 





As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 

For every storage and transport rpose. Steel Horizontal Tanks, 

Cylindrical Underground Tanks, Fuel Oil Tanks, Road {Wagon Tanks, 

Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. 
When ordering specify M.S.L. 


2 Th vow ej 
ta og Welng 


== write fer full perticulars te :—= 


METAL STRUCTURES, LTD. = 
= Angel Factory Colony, Angel Rd., Edmonton, N.18 
Phone: Edmonton 6601/2/3 Grams: Metstru, Southtot, London 
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As recently supplied to Messrs. Ruston & Hornsby Ltd. Lincoln. 





JACKMAN FOR FOUNDRY PLANT 
AND SHOT BLAST EQUIPMENT. 


PLAIN JOLTER 3200lbs JOLT CAPACITY, 
60” = 60” TABLE. 


ARRANGED WITH FALSE TABLES AND FITTED 
WITH RETRACTABLE ROLLER CONVEYOR 
SECTIONS TO PERMIT MOULDING BOXES 
MOUNTED ON PATTERN PLATES AND 

FILLED WITH SAND TO BE ROLLED ON 
AND OFF. 


WE SHALL BE GLAD TO QUOTE FOR 
YOUR STANDARD OR SPECIAL REQUIREMENTS. 


J. W. JACKMAN & CO. LTD. 


VULCAN WORKS - BLACKFRIARS ROAD - MANCHESTER 3. 
Telephone : DEAnsgate 4648-9. Telegrams : BLAST, MANCHBSTER. 
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speciFy ‘*REAVELL”’ 


FOR EFFICIENCY 4n> RELIABILITY 
RECIPROCATING COMPRESSORS 


ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 
| To 10,000 


LBS. PER SQ. INCH 
ror AIR, HYDROGEN, 
OXYGEN, NITROGEN, 
ann OTHER GASES. 


REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND 
Telegrams: **REAVELL”’ Ipswich Telephone: Ipswich 56124 (3 lines). 
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Here’s an entirely new conception of pipin:: 
—a comprehensive range of standard units, i 
four bore sizes (3" , 4”, 6” and 8”) plus reducers 
that can be assembled, dismantled and re- 
assembled time and time again by compara- 
tively unskilled labour. Swept bends and 

a unique system of gasket jointing eliminate 
all bacteria harbouring crevices and ensure an 
uninterrupted flow, free from blockages of atv 
kind. Standard straights, bends, tees and 
reducers permit a wide variety of applications 
while further units can always be purchased 
for expansion or variation. 


LET 


SHAPE YOUR FUTARE 


AT LAST ! 





Interested ? Then send 
for our technical book- 


STANDARD UNIT LIGHT-WALL aoa 
STAINLESS STEEL PIPING 


WELDING TECHNICAL SERVICES LTD. (DEPT. D), HURST MILL, KINGS NORTON, BIRMINGHAM 30 








cy 
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For further information write to 
the Hot Dip Galvanizers Association 
34 Berkeley Square London W.1 
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A perfect seal in a matter of seconds 






For temporary pipelines ‘Unicone’ instantaneous 






joints are recommended. Comprising two parts 
only, they fasten with a ‘‘ snap "’ ensuring a perfect 
seal in a matter of seconds. Z ig 


Rubber gasket in position and 
joint ready to pull over. 







For permanent pipelines 
*Unicone’ bolted type joints are usually employed 
and can be assembled far more quickly than any 


flexible joint giving positive anchorage. 


‘UNICONE 


Flexible Joints for Pipelines 


leakproof cafe, reliable 


THE UNICONE CO. LTD. 
RUTHERGLEN, GLASGOW, SCOTLAND 


or semi - permanent 





























isnt : 
The completed joint. 









v.G. 
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Specialists for many years in complete manufacturing 










of Pneumatic equipment. Improved methods of pro- 






duction enable us to make surplus plant available 






for undertaking other products in the wide field of 






General Engineering. 


























a max 
ine Borin 
3 Centreles & Capacity, 


. Grinding. 










ALL ENQuiR; —— 
ES w 
LAN ELCOMED. 


COMMON 
KENILWorTH 


Telephone KENILWORTH 891. 


WARWICKSHire. 
Telex 2155), 


Enter No. 1173 on reply card 





ALLOTT BROS., 
and 
LEIGH LTD. 





ICKLES FORGE 
ROTHERHAM 


Telephone Telegrams: 
ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM 





Enter No. 1181 on reply card 





TRADE \ Sinedlé marr 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I’ 
Belper. Derbyshire. 
Telephone: Betper 12 
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EXPERIMENTAL AND 
DEVELOPMENT WORK 
PROTOTYPES 


Design, Manufacture and Test 
Special Purpose Machines 
Precision Engineering from Small 
Scientific instruments to Machines 
and Apparatus of Several Tons 


Over 30 Yeors’ Experience 


RESEARCH ENGINEERS LTD. 


NORTHAMPTON GROVE, CANONBURY, N.! 
Tel: CAN 4244/5/6 


Enter No. 1183 on reply card 
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-let E.P.E. solve them 
for you quickly 



















In these days of AC it is not 


es 
: yo Sa 
always easy to get DC motors 
and generators quickly and at a” 


reasonable price. Fortunately, 
EPE specialise in DC’ equip- 
ment, bringing years of experi- 
ence to, bear on the subject, so 
i, that one can always be sure of 
4 en DC motors and generators, of 
any enclosure, at compctitive 
‘prices, on short delivery. EPE 
are always happy to help solve 


DC problems, too. 





ELECTRICAL POWER 
ENGINEERING CO. (B*ham) LTD. 
Bromford Lane, Birmingham & 

"Phone: STEchford 2261 
"Grams: Torque "Phone Biemingham 

ate Londen Office: 421, Grand Buildings, Trafolgor 
Wes Be Square, W.C.2. "Phone: WHitehall 5643 and 7963 
RR 


Enter No. 1184 on reply card 








There’s safety in numbers but 
One Wells Lamp can work 
wonders in fog. 





No. 18 KETTLE TORCH LAMP 
CAPACITY 3 PINTS PARAFFIN 








No. 18a TRENCH LAMP. 5 pints CAPACITY 






Also makers of Wells Waste Oil Filters, 

Oil Storage Cabinets, Barrel Pours, 

Lathe Drip Cans, Portable Industrial 

Oil Heaters, Lime Spraying Machines 
and Spray Guns. 


A. C. WELLS & CO. LTD., 
MOUNT STREET, HYDE. 


Telephone : HYDE 2953. 


Telegrams : UNBREAKABLE, HYDE 
Enter No. 1185 on reply card 
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PUMPS WITH A PURPOSE. 











ae 
TURBINE PUMP pis 
a Me Se 











NO-CHOKE PUMP 
ea eR 
solids in suspension 





¥ 


PROPELLER PUMP _ * pe Ai T yr XB 
pumps large quantities against low heads . ee " Beat. ia ss NO-CHOKE PUMP 


Horizontal version of above 























The name ‘Pumps’ 
may be adequate for most 
men but to the enthusiastic engineers 
in our Pump Division, the word means life itself for 
it describes a multitude of devices of greatly differing 
size, shape and action. The selection of a ‘Pump for 
the Purpose’ demands specialist thought. 


TANGYES LIMITED 
SMETHWICK - BIRMINGHAM | 


The best known AMaGMme in Pumps bine pump at the Mere 


and Tisbury and Shofts- 
bury pumping station 

Telephone: Sme 1181 - Grams: TANGYES, BIRMINGHAM On the right is a Propeller 
pump on rapid circulating 
duty at a chemical works. 
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AD No. 69 
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Join 











The Seamlex Rotary Joint is light in weight, compact, easy to install, easy to repair and economical. 


The United Seamlex Rotary Joint is manufactured under licence from The Seamlex Company of 


with 
Triple 
Protection 
against 
Leakage 


Long Island City, New York. 


PRESSURE EQUALIZING CHAMBER 


UNITED SEAMLEX ROTARYS maintain their steady leak- 
proof performances under higher pressures because... 
regardless of the pressure in the supply line, the Pressure 
Equalizing Chamber automatically reduces the pressure to 
the minimum required for continuous, leakproof operation. 
The automatically reduced pressures cause less friction, 
prolonging the life of the seal, as well as the rotary shaft, 
thus providing effective protection against leakage. 








NX PRESS URE 
: a DIAGRAM 
ee eed Ss ee How working pressure 
: : P, + spring (Bellows) 
pressure P, is réduced 





























FLOATING GRAPHITE SEAL 


The Seamlex Floating Seal, being flexibly mounted by means 
of a metallic bellows, is self-aligning, permitting it to move 
freely in any direction, axially as well as radially and obliquely 
The Floating Seal absorbs smoothly the impact that is exerted 
upon it by a misaligned revolving shaft. 








EXTERNAL PRESSURE ADJUSTMENT 


This third exclusive feature contributes further to the con- 
tinuous leakproof performance of United Seamlex Rotarys 
because... 

It permits compensating for wear of graphite seal before 
leakage occurs—without removal of Seamlex Rotary from 
service. 

Predetermined factory-adjustment—to meet your particular 
working pressure—eliminates excessive wear of seal and 
shaft. 











SS 
H ; by counterpressure P, 
Fs ( 
Zak { 3 
"a | 
B A c 
Y t rez 
_ the ——— 
is H FLOATING 
pW WSs SEAL 
Pee oe 4 —%— Self-aligning in any direc 
aoe | al tion, axially X—X, radially 
AAI eS Y-Y and obliquely Z-Z 
ae 
<p ee aren 
REVOLVING oe y STATIONARY HOUSING 
b poelti dea FLEMIOLE BELLOWS 
eee 
PER SCREW 
2 Na ADJUSTMENT 
| | The threaded engage- 
++-F a he - ment between header 


pensation and pressure 
HEADER regulation. 





and housing permits the 
x S i relative movement re- 
| quired for wear com- 

\ 





hh | hl | ath 


REVOLVING SHAFT BELLOWS | -- THREAD 
GRAPHITE SEAL —~ HOUSING 








UNITED FLEXIBLE metattic tusine co. trp. 


KINGS BOURNE HOUSE, 229-231 HIGH HOLBORN, LONDON, W.C.! 





WORKS - PONDERS END, ENFIELD + MIDDLESEX Telephone : HOWARD 1881 
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Quality control 


for better protection is... 


smoothing 
the way 

to higher 
production 








Checking cylinder bore on 
a special test engine for 
lubricants at the BP 
Research Station 


ENERGOL 


LUBRICANTS 


PRODUCTS OF THEBRITISH PE 






Distributors 


THE POWER PETROLEUM co. LTD. pleased to advise on your lubrication 


Head Office: 76/86 STRAND - LONDON W.C.2 (Branches and Depots throughout the country) requirements and problems 


Our Technical Department will be 


Enter No. 1211 on reply card 
N 





LOW- 
TORQUE 
VALV ES 


eggs ped, try oadear Lepr grote 


Trinity valves, extensively used 
in fire-fighting equipment, have 
outstanding advantages: they 
are basically different—on both 
construction and action — from 
earlier types of valves, and are 
suitable for a wide range of 
applications. 


STANDARD SIZES 
Standard sizes available from stock, 
gun-metal or light alloy 
2” bore, screwed or flanged 
4° bore, screwed or flanged 
Special valves can be produced to any 
steel valves, 


THE 


ENGINEER 


ADVANTAGE OF 
TRINITY VALVES 


NO LEAKAGE 
FOOL-PROOF 


PRACTICALLY NO 
MAINTENANCE 

SUITABLE FOR PRESSURES 
UP TO 600 P.S.I. 


(above) ‘Trinity’ 2” 


valve for screwed 
connections. 


(below) ‘Trinity’ 
flanged valve. 


RAPID AND EASY CONTROL-™ 


LOW TORQUE 


VERY SUITABLE FOR 
REMOTE CONTROL BY 
SIMPLE MEANS 


NO METAL TO METAL SEALS 


SUITABLE FOR WATER, 
OIL AND OTHER FLUIDS 


TRINITY PUMPS LIMITED 


OSWESTRY, SALOP. Telephone: Oswestry 9433 





>” 


~- 
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‘Doc’umentary evidence 











THE ENGINEER 


‘Doc’, the personification of all our scientific brains, has at his 
disposal a library in which are filed nearly 20,000 references 
to previous experiments and their results in all fields of rubber 
technology. 

If he cannot there trace a ready-made answer to your problem, 
he is additionally blessed with scientific and technical resources 
plus experience which will rapidly provide a bespoke result. 


JOHN ya oe 


Solves your problems 





JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER 
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¢ TELEPHONE 36531 
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are suppliers 
POHLIG % 
oslo m-sobbicodeyic 


HIGH CAPACITY CONVEYING PLANTS 


Centre distance 


6500 ft 


Output 


Belt width Drive power 


86 inch 3270 HP 


15500 tvh 
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FS 3] VITAL BENEFITS WHEN YOU USE... 


‘KLINGERFLOW’ 


SEATLESS PISTON VALVES 





can be 
serviced in 
the line 





ni Nome 
v 
rill? 


TUNG 


SS 
es 
om 
ae Rename 
Tt Nn 


unaffected 
by throttled 
use 





no seat 


Klingerflow valves are available to regrind 


in a wide range of sizes for every 


purpose. 3 


Write for full technical details. 








RICHARD KLINGER LIMITED 
KLINGERIT WORKS - SIDCUP - KENT - ENGLAND 
Telephone: Foots Cray 7777 Cables: Klingerit 


Enter No. 1241 on reply card 
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Alternative Operating 
Mechanisms 
The type ROP 32 circuit-breaker can 
be supplied with (a) Solenoid, (b) 
Hand wound or motor wound, or (c) 
Pneumatic closing mechanisms. 







































When a decision must be reached 
concerning the installation of new, or 
replacement, OUTDOOR Switchgear the 
question may well be asked, 


“WHY CHOOSE TYPE ROP. 32?” 























For the very good reason that this 
class of switchgear has acquired a high 
reputation for itself for giving reliable 
service in many parts of the World, and 

Manufactured at the Higher Openshaw Works of in varied climatic conditions. 


Associated Electrical Industries Limited 
SWITCHGEAR DIVISION 
Higher Openshaw, Manchester - Trafford Park, Manchester - Willesden, London 


- 774 


Enter No. 1251 on reply card 
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DUCTING BY 





for Heating, Ventilation, Air Conditioning and Dust Extraction 








When it comes to ducting, 
we don’t need to blow 
our own trumpet. Many 
of the top brass in industry 
are loud in their acclama- 
tion of Braby ducting in 
plain and galvanised steel, 
or aluminium, whether 
used for small indoor 
systems or the largest out- 
door installations. 








Braby, for Fabricated Metal Plate and 
Sheet Metal Work of all descriptions. 

















FREDERICK ISraby, & COMPANY LIMITED 


LONDON: 352-364 Euston Road, London, N.W.1. Telephone: EUSton 3456 


CRAYFORD - LIVERPOOL - GLASGOW - BRISTOL BELFAST PLYMOUTH ~- FALKIRK 
APASD 
Enter No. 1261 on reply card 
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All 
Brook 
motors use 
unified 
screw 
threads 








For convincing proof write for List 890 .. 


ENGINEER 





Smaller, more compact ‘C’ type motors are easier 
to handle, they fit well into the small space you can 
allocate for them on new machines. 
buy—a worthwhile consideration when every penny you 
can save on your product helps to keep it competitive. 


They cost less to 


- or 


telephone your nearest Brook Sales Office for free 


technical advice. 








BWrook IMVJotors sZ.tada 
EZXFEueddier®wsftieilia@a 


Worlds Most Respected Motor 








59/6 
Enter No. 1271 on reply card 








May we pick the winner for you... 
When choosing between Die Castings or Hot Pressin 


ou can count on us 
for sound, unbiased advice! We make both HOT PR ver GS in Brass, Bronze, 


Copper or Aluminium and GRAVITY DIE CASTINGS in Brass, Bronze oF 
Aluminium. unique experience of our poe a lg . two separate yet 
inter-related operations under one roof... will ensure that your choice i is correct. 
For a constant or phased supply of DIMENSIONALLY ACCURATE 
PARTS in Brass, Bronze, Copper or Aluminium—see us first! Our Technical 
Representatives are always at your service. 


BRASS PRESSINGS (LONDON) LTD. 
THE NON-FERROUS DIE CASTING CO. LTD, 


Non-Ferdice Werks, Nerth Circular Reed, Lomten, N.W.2 Tel : GLAdstene 6377 1732A 





The choice 
is often 
difficult 























Enter No. 1272 on reply card 
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SWEMATIC 
HIGH PRESSURE 
GREASE GUN 


4 top quality gun at an 
exceptionally low price. 
Fully guaranteed: many 
thousand in 


hundred 
daily use. 





Complete with cranked 
extension pipe and 
hydraulic chuck, as 
illustrated. 


* The ideal gun for garage and 
workshop use. * Easy operation of 
the side lever gives pressures exceed- 
ing 6,000 Ib. p.s.i. * For oil (SAE 
90 or heavier) and all grades grease. 
* 16 0z. capacity. * Suction load- 
ing. * Valve to release airlocks. 
* All parts replaceable. * Black 
oxide and nickel finish. * Special 
terms for quantities, 





HYDRAULIC 
GREASE 
NIPPLES 


Made to British Standards 












and interchangeable with other 
makes. Available in bulk or 
in handy assortments of all 
popular sizes. Very keen 
prices. 








LAWRENCE EDWARDS & CO. 
(Engineers) LIMITED 


KIDDERMINSTER, WORCS. 





Enter No. 1273 on reply card 
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Sponsored by the Institution of Works Managers 
INDUSTRIAL EFFICIENCY 
AND SAFETY EXHIBITION 


CITY HALL, Deansgate 
MANCHESTER 





Tues. Nov. 3rd to Sat. Nov. 14th, 1959 


Weekdays 10.30 a.m. to 6 p.m. Saturdays 10.30 a.m. to 9 p.m. 





APPROXIMATELY ONE HUNDRED EXHIBITORS 
embrace the following :— 

PRECISION & SMALL TOOLS CONVEYANCING TRUCKS 
MECHANICAL & MATERIAL HANDLING EQUIPMENT 
SPACE HEATING EQUIPMENT OIL FIRING 
MEASURING & ELECTRONIC INSTRUMENTS 
OFFICE MACHINERY & METHODS - STEAM RAISING PLANT 
EIC. 


Complimentary Admission Tickets 
obtained Gratis upon 
to the Organisers : 


may be 


application 


PROVINCIAL EXHIBITIONS LIMITED - MANCHESTER 
DEAnsgate 6363 (4 lines) 























Enter No. 1281 on reply card 





Tube Warehouse at 


West Horndon, Essex 





STEEL TUBES, Gas List Sizes up to 6” n/b. 
STEEL TUBES, Non-Standard up to 20” o/d. 
HOT FINISHED SEAMLESS STEEL TUBES. 
COLD DRAWN SEAMLESS STEEL TUBES, 
WROUGHT STEEL FITTINGS. 
MALLEABLE IRON FITTINGS. 

STEEL BUTT-WELDING FITTINGS. 

M.S. FLANGES, Screwed, Slip-on, ete. 
BRONZE and CAST IRON VALVES. 
POLYTHENE TUBES. 


PIPE FABRICATION 


BROWN & TAWSE TUBES Ltd 


LARGE 
STOCKS 


DUNDEE GLASGOW 
Kandahar House, 69-75 Houidsworth Street, 
71 Meadowsidc, Dundee. LONDON Glasgow C.3, 
St. Leonards Street, 
MANCHESTER Bromiey-by-Bow, London E.3, BIRMINGHAM 


Ambrose Street, West Gurion, 
Manchester 12 


Stirling Road, Shirley, 
Birmingham. 





Smee’s 119/58 
Enter No. 1282 on reply card 
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Steelway specialise in constructions for 
Industrial and Civil Engineering contractors 
Our vast experience is at your service. 


Fully illustrated catalogue on request 


Si 


in steel or 
aluminium 
alloy 


WOLVERHAMPTON 





WOLVERHAMPTON 
London W.1 


21633 (2 lines 
Mayfair 8783-8788 


seseeionantidl 


WORKS Phone 


25 Hanover Square 


QUEENSGATE 
London Office 
Da ceeeeee 


Phone 
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strip pickling 
plant 








lhestner 


The Kestner organisation has a wealth of experience in 
pickling processes for all industries. We are able to 
advise you on all your problems. The illustration shows 
a large strip pickling tank fabricated in Keebush 
incorporated in a steel strip pickling section that we arc 
supplying to a very large and well-known steel 
manufacturer in this country. 

Keebush, the well-known corrosion resistant plastic 
constructional material, is used wherever possible for 
plant handling corrosive liquors. 


Complete pickling plant by Kestners includes: 





STRIP PLANT - WIRE PLANT - TUBE PLANT - BAR PLANT 


Full particulars are obtainable on request of all Kestner 
pickling plant. 


Restner 





THE CHEMICAL ENGINEERS 


KESTNER EVAPORATOR & ENGINEERING CO. LTD. - 5 GROSVENOR GARDENS - LONDON =. S.W.1. 


Enter No. 1291 on reply card 








60 Bogie Dropside Wagons 


WAGONS ste | poset) ' 
FOR —— 
PORTUGUESE 
WEST 
AFRICA 


TWO ‘TYPES of Bogie Wagons 
are NOW being delivered to the 





r 
d 
ore 


" ) L ; 


i? | 


i 


ee ae ee 


_ 





BENGUELA RAILWAY 
50 Bogie Covered Wagons 


METROPOLITAN-CAMMELL CARRIAGE & WAGON CO. LTD. 


HEAD OFFICE - SALTLEY + BIRMINGHAM 8 
LONDON OFFICE - VICKERS HOUSE - BROADWAY WESTMINSTER: S. Wo 
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PECKETT 


Locomotive 


General —_— 


130 














Development and Prototype work undertaken 


PECKETT & SONS LTD. Atlas Locomotive Works, ST. GEORGE, BRISTOL, 5. 


Telegrams PECKETT BRISTOL Telephone BRISTOL 65-5346 


London Representatives : Ferguson, Palmer & Kefford, Locomotive House, Buckingham Gate, London, S.W.1. Tel : ViCtoria 5278/9 


Enter No. 1301 on reply card 








Siebe, Gorman 


NEW ‘PROTO’ MARK 5 
BREATHING APPARATUS 






bag allows excess heat to escape from 


The ‘Proto’ Mark 5 is an improved 
the ‘Protosorb’ CO, Absorbent. 


version of the well-known Mark 4 

breathing apparatus It provides in- 

creased protection and comfort when 

working in gaseous atmospheres. Here NORE COHPOMTARS 

are some of the advantages: Incorporates lighter, high tensile cylin- 
der. Complete equipment weighs only 
264 1b. Two cylin version, 29 Ib. 

LESS RESISTANCE TO BREATHING $1b cylinder ve 2 

Provided by improved spring-loaded 

mica disc valves and extra large-bore 

breathing tubes and mouth piece. 


EASIER MAINTENANCE 
The harness of Terylene and Nylon may 
easily be washed and dries rapidly. 


MORE COMPACT 

Re-designed reducer is smaller and in- = opppp c 

corporates a push-button by-pass valve. coo sag gar nwa go rn 
ment to the Admiralty, the Public 
Services and Industry. Please write for 


COOLER OPERATION 
further details 


A strong, porous Terylene fabric outer 


ESTABLISHED i8/9 





SIEBE, GORMAN 
2 ee a 


CHESSINGTON ~ SURREY 


NEPTUNE WORKS - DAVIS ROAD 
Telephone : Elmbridge 5900 


Telegrams: Siebe, Chessington. 





Agents throughout the world Tia 
Enter No. 1302 on reply card 


Manchester Office: 274 Deansgate — Tel. Deansgate 6000 
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HYDRAULIC 
PRE- SELECT 


tor Sealer porate speed 
= 7 aawatln capaclly 














Photograph by courtesy of 
OTIS ELEVATOR CO. LTD. 










JAMES ARCHDALE & CO. LTD. 


Registered Office: LEDSAM STREET, BIRMINGHAM 16 Telephone: Edgbaston 2276 
Works: BLACKPOLE WORKS, WORCESTER _ Telephone: Worcester 2708! (6 lines) 
A member of the Staveley Coal & Iron Co. Ltd. Group 


Sole Selling Agents: ALFRED HERBERT LTD., COVENTRY __ Telephone: Coventry 8922! 












Enter No. 1311 on reply card 
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SAFETY FIRST 


When the curtain of fog descends on the seas, 
the sound of the Fog-Horn helps the mariner to 
steer his ship clear of danger. 

Powered by Compressed Air supplied by two 
‘* BROOMWADE” SV398 compressors, each de- 
livering 320 cu. ft. at 100 Ibs. per sq. in. pressure, 
the powerful Horn of the Cumbrae Lighthouse keeps 
shipping in Clyde waters safely on course. 

The safety of ships and all who sail in them 
demands highly reliable plant on land and sea. 

‘**BROOMWADE” Air compressors have won a 
ALLL world-wide reputation for RELIABILITY and 
i EFFICIENCY. 


““BROOMWADE’- 


Air Compressors & Pneumatic Tools 
YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.0. BOX 7, HIGH WYCOMBE, ENGLAND. Telephone : High Wycombe 1630 (1/0 lines) Telegrams : “‘Broom’’, High Wycombe, (Telex). 


7) SA 


i ii 
He ee ee ee ESERERESEEEE a 
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ii 
igs 


~~ 
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THE DELTA METAL CO., LIMITED 


DELTA WORKS, EAST GREENWICH, LONDON, S.E.10 (and DELTA WORKS, DARTMOUTH STREET, BIRMINGHAM) 


On the lists of the Admiralty, Air Ministry, War Office, India Office, Post Office, Crown Agents for the Colonies, Principal Railway and Steamship Companies, etc 


SOLE MANUFACTURERS OF wes D E LTA a B RAN D Registered Trade Mark 
HIGH-CLASS ENGINEERING ALLOYS: 


Strongest Malleable Bronzcs. Acid-proof and other Corrosion-Resisting Alloys. Ingots, Billets, Forgings, 
Stampings, Castings, Rods, Sheets, Wire Tubes, etc. * Delta ’’ White Antifriction Metals, White Brass, Babbit Metal, etc. 
Manganese and Aluminium Bronze and_ Brass, Naval Brass, Yellow Metal, Copper, Zinc, Aluminium, etc. 
Supplied to pass Admiralty Tests or other Specifications. 
ORIGINAL AND LARGEST MANUFACTURERS OF 


y # 
E X R U D E D Mi E A LS * BRASS, BRONZE, YELLOW METAL, COPPER, NAVAL BRASS, RED METAL, ete. 


Enter No. 1331 on reply card 








For" L5 Full information on request 


‘TAPESHEATING ELEMENTS 


Woven or Knitted Glass 












IN IRON & STEEL ‘ 
UP TO 1: CWTS. ow, 
APPROVED i 


HEAVY AND Fibre Electrical Heater 


PROTOTYPES “AWKWARD” ; Tapes~— flexible, accurate 
AND SPECIAL ‘ MACHINING & for mains or low voltage 
PURPOSE MACHINES GRINDING operation 

REPAIRS & SALVAGE WELDING FABRICATING 
BY METAL DEPOSITION IN PROFILE FLAME CUTTING THOMAS FRENCH & SONS LTD. 
STELLITE, CHROME, NICKEL Etc. AND GENERAL PRESSWORK CHESTER ROAD - MANCHESTER 15 
Enter No. 1332 on reply card! Enter No. 1333 on reply card 
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Cut your operators’ fatigue and 
time by incorporating the 
BROCK HOUSE INDUSTRIAL 
TORQUE CONVERTER into your 
heavy equipment and enjoy a high 
record of efficiency and trouble-free 
service. Our illustrations show 
some of the varied applications; 
amongst others is aircraft towing, in 
which the Brockhouse Industrial 
Torque Converter has been used 
with success for many years. 





Some satisfied users : Hunslet Engine Co. Ltd 





W. E. Bray & Co. Ltd. Mathew Brothers Ltd. 
David Brown Industries Ltd. Merton Engineering Ltd. 
E. Boydell & Co. Ltd. Ruston-Bucyrus Ltd. 
Conveyancer Fork Trucks F. E. Weatherill Ltd. 
Ltd. Valmet Oy, Finland. 
Coventry Climax Engines Ltd. _Lastings and Losseningstjanst AB, Sweden 
Chaseside Engineering Co. C. H. Christiansen, Copenhagen 
Ltd G. Miletto and Figli, Turin. 
Davey, Paxman & Co. Ltd. M & R Engineering Ltd., South Africa 
Write for details and literature. Eddison Plant Ltd. Australian Crane & Excavator Co. Ltd., Sydney, Australia 
Ford Motor Company Ltd. Tractor Equipment Co. Ltd., Palmerston North, New Zealand 
BBROCRMEOWSE ENGINEERING LIMITED 
Victoria Works, West Bromwich. Telephone : Wednesbury 0243 
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g 
for air, Birkett - ete SPEED SCE SEB sia 
water, Fatt 
steam Pressure S we dont cast .. 
or other % 
gases Reducing | xccreee co secon 
liquids iin od naaimiele : 


Valves 


Not a word from us about other people’s products! 
No need, if it comes to that: once you've tried 
GF Malleable Castings, you'll specify them every 
time. They are clean. They are tough. They are 
accurate. They are machinable. In fact, they are 
pretty good. Please send us your enquiries. 


Type 









PII -y 
Small downstream pressure variation, irrespective of se 


flow demand, up to the maximum rated capacity. 
A tight closure when there is no demand. 
Negligible variation of the downstream pressure due to 
variations in the upstream pressure 

Self-cleaning spherical valve 

Renewable seating (in gunmetal or stainless steel) 

An integral strainer is fitted 

Easy maintenance 

All-metal construction 

Materials and craftsmanship guaranteed. 

Write for details today . . 


SAMUEL Fully illustrated descriptive leaflet and complete details on 
request to :-— 


QUEEN STREET, HECKMONDWIKE, YORKS 4 
Telephone : Heckmondwike 1241 (3 lines) BRITANNIA IRON & STEEL WORKS LIMITED . 


Telegrams : Brass Heckmondwike A member of the George Fischer Group (Switzerland) 


Established 1864, Non-Ferrous Founders and Engineers. 
Specialists in Spring Relief and Safety Valves and Allied Fittings BEDFORD Velaphone: Gedlord 6726% een 
. 
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GF Malleable Iron has a very iugh vicld point 
— 18-22 tons p.s.i.—and a_ yield/ultimate 
strength ratio of 60% to 65%. 





MALLEABLE CASTINGS 





BIRKETT 






LIMITED 
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to the glass 
industry, 
over fifty 
Linatex 
pumps are 
no optical 
illusion 


In the famous glassworks of 
Pilkington Brothers Limited, 
there are more pumps than 
weeks of the year. These 
Linatex pumps handle highly 
abrasive sand slurry and rouge. 
Being Linatex lined, they can 
operate for years on end with- 
out maintenance. A wonderful 
tribute to Linatex, who make 
the most abrasive-registant, 
long-lasting pump in the world 

















3-14" model A Rouge pwnps. 


42° Pumps and 1-1* pump on an erperimentat rig. 
2-5" and 2-3" Sand pumps at Windle Sand Wash, 
4S Sand pwmps on grinders. I HE ION 
A WORLD-WIDE SERVICE TO INDUSTRY ° 


Bait Bg WILKINSON RUBBER LINATEX LTD * CAMBERLEY * SURREY °* Tel: Camberiey 1595 Factories and Distributors throughout the World. 
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UNIT DUST COLLECTORS 


A range of screen type fabric 
filters with self contained fan, 
motor and starter. 


These collectors are built 
with §0 sq. ft. area and 150 
sq. ft. area. The volumes 
handled are from 250 c.f.m. 
to 2,100 c.f.m. For further 
details of these collectors, send 
for our new leaflet, T.53. 








T54 TUBULAR FABRIC 
DUST COLLECTORS 


A range of tubular fabric dust collectors with integral direct 
driven fan. Where the headroom is limited, dust hoppers or 
base units can be fitted. 

These machines are built in a range of filtering areas from 
80 sq. ft. to 720 sq. ft., and standard volumes from 1,000 c.f.m. 
to 6,000 c.f.m. 

These are robustly constructed, high efficiency, dust collectors 
at low cost. Further details can be obtained by sending for 
leaflet T.53. 





AQUASPRAY WET TYPE 
DUST COLLECTORS 


A Scroll Type wet dust collector with a two stage, self induced 
spray for higher collecting efficiency These machines are 
supplied complete with a power driven mechanical sludge 
ejector. 

The standard range is from 1,500 c.f.m. to 24,000 c.f.m., but 
larger sizes are available on request. Our leaflet T.49 gives 
further details of these machines. 


Send for leaflets to, 


TILGHMAN’S Ltd., 
Broadheath, 
Altrincham, 
Cheshire. 


A Member of the Staveley Coal & Iron Co., Ltd. Group. 
LONDON OFFICE: 1 Chester Street, S.W.1. 
W.250 
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HIGH SPEED GEARS UP TO 3000 h.p. 


Reid 


Reid are completely equipped to produce all 














types of gears and drives. Gears up to 
3000 h.p. and spiral bevels at 34” dia. and 
over give some indication of the resources at 


the Linwood factory of Reid. 


ENQUIRIES ARE WELCOMED FOR ALL 

TYPES OF GEAR CUTTING AND 

SPECIAL MACHINE GEAR DRIVE 
MACHINING. 


We can now quote quick delivery,of all gear umit 
Write, or “phone Johnstone 861 for full detail 


a 
Reid Every Type—Every Size—Every Need. 


THE REID GEAR CO. LTD., LINWOOD, Nr. PAISLEY. 





ne a 
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TO BRITISH 
& AMERICAN 












ENGINEERS! FORGED 


STEEL «& 


WELDING 
FITTINGS 


3 \) 
—— 
...and you BUY BRITISH! 


Fe LER Fe 
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STANDARDS 






STAINLESS 
STEEL 
FLANGES 









FABRICATED 





i 


fi 


(Mtl 


PIPEWORK 
IN STEEL 


STAINLESS 










sTeer 
AND 74 82 PARADISE ST., LONDON, S.E.16 
COPPER BERMONDSEY 3156 7 8 


WALSALL MANCHESTER PONTYCLUN 


HUMAN HIT 





MALLEABLE TUBE FITTINGS 


} TO BRITISH STANDARD 1256 IN EE 
ye tiaAnt wr mnscnmiest 6 | ass —as British as the Flag 
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MACHINE TOOLS 


of highest quality 
and workmanship 


available for Immediate Delivery 
from our London Showrooms 











ZBROJOVKA Types FA.2., FA.3., FA.4. and FA.5. Plain 
Horizontal, Universal and Vertical Milling Machines. 


PLAUERT Models H.63—24" Spindle ; H.80—3}’ 
Spindle ; and H.100—4” Spindle ; Horizontal Boring, 
Drilling and Facing Machines. 


KAMENICEK Universal Tool and Cutter Grinders. 


KAMENICEK Model 1U (10’ = 15"); 2U (12" x 20’, 
12” = 30°, 12" = 40") Universal Grinding Machines. 


ZBROJOVKA 10° « 20’, 10° 30° and 12" x= 40° 
Universal Grinding Machines. 


KAMENICEK Model BUA.31 Fully Automatic Universal 
Production Grinding Machine—12’ 40’. 


VOLMAN Model C.45 Straight Bed S.S. & S.C. Lathes ; 
18” swing ; 60° and 80” between centres. 


SKODA Model SU.50 Heavy Duty Centre Lathes ; height 
of centres—10" ; distance between centres—60’. 


SKODA Model SU.63 Heavy Duty Centre Lathes ; height 
of centres—124” ; distance between centres—80". 


SKODA Model SU.80 Heavy Duty Centre Lathes ; height 
of centres—15}” ; distance between centres—110". 


SKODA Type HO.12 Double Housing Planing Machines ; 
planing length—13' 1” and 19’ 8’ ;_ planing width—49’ ; 
planing height—43’. Complete with two Rail Heads, 
right-hand Side Head and left-hand Side Head. 


SKODA Model SK-12 Vertical Boring and Turning Mill ; 
maximum swing—53’. 


* ( We welcome your inspection—kindly | Briti sh El ect ri c al 
¢ e SO L telephone or write to us for full details. | 


‘ines ae SOLE AGENTS: 


THE SELSON MACHINE TOOL CO. LTD. 


SUNBEAM ROAD, LONDON, N.W.10 STANNINGLEY, Near LEEDS 


Telephone : ELGar 4000 Telephone ; PU Dsey 2241 
And at Kingsbury (Nr. Tamworth), Manchester, Glasgow, Swansea, Newcastle-on-Tyne, 
Sheffield, Southampton, Belfast, Bath. 
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MACHINE MOULDED REPETITION 


GAS HDAGS 00 























| 
| 
‘IN GREY IRON, GUN METAL, ; 
| HIGH TENSILE BRASSES AND rom print 


ALUMINIUM to product! 


THOS. HOLGROFT 


AND SONS LIMITED 


ETTINGSHALL FOUNDRY, WOLVERHAMPTON TELEPHONE : BILSTON 41271 2 
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| LIFTING 
‘TACKLE 255 
| for any load L EPEE 


| The awkward, the 
delicate, the unbal- 
anced or just plain 
heavy — they all 
come alike to BERL. 
You can take most 
kinds of load off 
your mind if you 


have us supply your } E> 

lifting tackle. Write Better Equipment 
for copies of our for Raising Loads 
leaflets. 





Empire House, Charlotte 
Street, Manchester 1 


WORKS AT: 

BATH, BIRMINGHAM, CARDIFF, 
CHESTERFIELD, EDINBURGH, GLAS 
GOW, HAWICK, LONDON, MAN. 
CHESTER, NEWCASTLE, SWANSEA 


imBeER 69/1 
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ANEWAND 


UNIQUE DUD! 
EXTRACTION 
METHOD 


SPA—Selective Particle Acceleration 
method of dust extraction isa 
revolutionary step forward in the 
economic removal of air pollution. 
Simple, highly efficient, maintenance- 
free and of unique design, it is 


Unequalled collecting efficiency for a dry ; 
’ centrifugal collector. a system you must investigate. 


138 





Compare these advantages with existing methods — 


Erosion is reduced to a minimum because If you have a dust removal 


the large particles are collected at problem, have a word 
low velocity, only the very small with Steele and 
particles being accelerated to higher : : 
clear the air’. 


velocities necessary for collection: 


Simplicity of design affords speedy, easy 
installation and maintenance. 


Collecting range extends into the small 
particle sizes. Sony SELECTIVE 


Low power consumption. 
Small installation space. 


PARTICLE 


FA accevenarion 


Maximum economy in product recovery. 
Sturdy construction. 





Factory assembly ensures dimensional 
precision and rigidity. 





Hundreds of satisfied users throughout Europe and 
the U.S.A. testify to the efficiency of this system 





oy Deitel 
as STEELS ENGINEERING INSTALLATIONS LTD., Crown Works, Sunderiand, England. 
HOME SALES OFFICE: 143 Sloane St., London, S.W.1. Tel: Sloane 6178. 


British Patent No, 742210 
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DESIGNERS! THIS IS THE ONE 
REFERENCE BOOK TO SOLVE YOUR 


FLUID SEALING PROBLEMS — 
AND ITS FREE! 





When you design 

Fluid Seal applications, 

don't be without this 
valuable Reference 

Book issued by Pioneer. 
Prepared by practical 
engineers, it includes 

the latest up-to-date 
information on Fluid 

Seal Technology, 
comprehensive data on 

a wide variety of 
applications, how to 

install correctly with easy- 
to-follow illustrations for 
all the various types of seals 
produced by Pioneer, and a 
full range of available sizes. 
The Pioneer Reference Book 
which comes to you on 
request, is a practical work 
for the busy designer and is 
part of the Pioneer service 
which includes free advice on 
any Fluid Sealing problem. 


Pioneer 


OILSEALING & MOULDING CO. LTD 


Factory and Head Office: Cottontree Works, Colne, Lancs Tel: Wycoller 47! (8 lines) 





Me —_= 4 


GET YOUR COPY 

| OF THE PIONEER | 
FLUID SEAL 
| CATALOGUE 


| ow —— 


NAME 
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PERFORATED METALS 


Fop 








He 
ROOL 


<u 


HAYLE, CORNWALL 


Sis0duld TTW 





y 7 Pa o Eb 'd 0 


MICA 








F. WIGGINS & SONS 


9-11 TREDOWN RD., SYDENHAM, S.E.26 


ESTABLISHED 1840 


FOR 


INSULATION 


WATER GAUGES 
ETC. 





Tel: SYDenham 7660 









a) | 4 


PRESSINGS 


HOT BRASS & BRONZE 


STAMPINGS 


CAPSTAN & MACHINED 
WORK FROM STAMPINGS 
OR BAR 


eecoeecceece 





PLASTIC 
MOULDINGS 


4) 
ZINC ALLOY 
PRESSURE 
DIE CASTINGS 


BROOKES: 


=" 


BARR ST. HOCKLEY 
BIRMINGHAM 19 


Phone : Nerthern 2903-4 
Geoms : Telebe B'ham. 
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Good Measure 


i40 














To Industry, the name SMITHS has a 

world of meaning. It includes a reputation 

for Good Measure, good measure in the sense of the 
long-term accuracy of their industrial instruments, good 
measure in terms of the service offered by 

unrivalled research and test facilities. 


This latter, may be said to be immeasurable. 


AVAILABLE IN CHOICE OF FOUR MODELS 


each complete with case and accessories, as under :— 


A.T.H.4 0-§0,000 r.p.m. A.T.H.7 0-20,000 r.p.m. 
illustrated 
A.T.H.6 0-10,000 r.p.m. A.T.H.10 0-§,000 r.p.m. ‘ 


Examples of 


SMITHS 


Good measure 









Pre-determined Synchronous Electric Tacho- HAND TACHOMETERS 


Counters tor count- Hours Counters meters a.c., d.c. & 
for indicating life Thfee Phase. 
of equipment in 
a.c. Circuits. 


ing pre-set uan- . . ¢ 
r 4 Provide an accurate method of making spot checks of :— 







lilies 


ROTATIONAL SPEEDS—Shafts, spindles, gears, rotors and rolls. 


LINEAR SPEEDS (ft/min or metres/min)—Metal strips, textiles, 





" pt i paper, wire, plastic film and conveyed material. 





SURFACE SPEEDS (ft/min, metres/min). Cutting and grinding 


“ 





4 


: 
2A operations of machine tools, processing rolls unwind rolls or wind-up 








* 
rolls for extrusion and strip production. 
Petro-Flex”’ Transistor Batch Calibrated Relays 
Flexible Tubing for the Counters for high for the control of Pet ss ,' a eens 
TROD speed counting voltage, current Readings can be taken in bad light or where the dial is visually 
4 ‘ A Olé “< u 
of repetitive and speed to 
P P obscured. 


fluids quantities. I% accuracy. 





Measure in Industrial Instruments specify SMITIIS 


WRITE NOW FOR ! 
INDIVIDUAL LEAFLETS CMITHS INDUSTRIAL INSTRUMENT DIVISION. 


Chronos Works, North Circular Road, London, N.W.2 Telephone: GLAdstone 1136. 








AP 37 
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were 





Keelavite are solely engaged 
in the hydraulics industry 





foe 


Cogent 597 


14] 


Keelavite, manufacturers 

of the widest range of 
hydraulic power and 

control equipment are fully 
experienced in the design, 
manufacture, installation 

and maintenance of complete 
hydraulic systems for the 
engineering industry. 






LS 5 5 2 


THE RECOGNISED 
AUTHORITY 


KEELAVITE HYDRAULICS LTD 


ALLESLEY, COVENTRY 
Telephone: Meriden 441 
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SILENTBLOC 





SSEX 
' MANOR ROYAL CRAWLEY SU 

‘ = he ee i ee oer Telegrams: Silentbloc Crawley 
Telephone: Crawley 2 
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At Etablissements Kuhlmann’s La Made- 
leine Plant at Lille, this Clark compressor 
has given dependable service since 1952. A 
17” stroke motor-driven machine, it is rated 
at 2250 bhp, with discharge pressure to 4840 
psia and suction pressure to 1690 psia. 


Model CBA reciprocating compressors, like 
the newer Model CLBA, are built on the 
Clark-originated balanced/opposed principle 
and operate without vibration. 


THE ENGINEER 


Highly satisfactory — that's the performance record of CLARK CBA-6 
compressor in AMMONIA SYNTHESIS application at Lille, France. 


Clark compressors—centrifugal as well as 
reciprocating —and the gas turbines to drive 
them are manufactured in France, Italy and 
the United Kingdom. Whether made in 
Europe, or in the Clark home plant in the 
U.S.A., all units and components are iden- 
tical and completely interchangeable. 


The vast experience of Clark Bros. Co.—in de- 
sign, manufacture and application—is avail- 
able to you through the offices listed below. 


CLARK BROS. CO. DIVISION 
Dresser (Great Britain) Ltd., 197 Knightsbridge, London, S.W. 7, England 


SOCIETE FRANCAISE DES INDUSTRIES DRESSER, S.A. 
11 Rue Auber, Paris 9, France 


CLARK BROS. CO. DIVISION 
Dresser Italy S.p.A., Via Manzoni 5, Milan, Italy 


COMPRESSORS ENGINES GAS TURBINES 
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‘STE LLITkk’ ALLoys 
for heat, abrasion, corrosion 
and machining problems 


Typical applications of “‘Stellite’’ 


CRYSTAL DEHYDRATOR 
CASTINGS USES SOLID “STELLITE”’ 
DISTRIBUTOR 
This Sharples Super-D-Hydrator 
centrifuges liquid through a com- 
paratively thin crystal layer and 
gives very rapid drying. All parts 
of the machine in contact with 
liquid or crystals are of stainless 
steel or monel, but ‘‘Stellite’’ is 
used for the distributor or 
leveller. The 
illustration ‘ 
shows the 
leveller and the 
larger picture 
its position in 
the machine. 
As the name 
suggests, the 
distributor 
maintains the 
: right thickness 
DISTRIBUTOR = me ae of crystal layer 
ees and the “Stellite” 
resists corrosion 
and abrasion. 





Illustration by permission of Sharples 
Centrifuges Limited, Tower Works, 
Doman Road, Camberley, Surrey. 


WRITE FOR PUBLICATION SP18. 
*‘Deloro Stellite in the Chemical & Petroleum Industries’’ 


AD. NO. 283—F 





or send for details of ‘‘Stellite’’ in your particular industry . os 


DELORO 
STELLITE 
i 


DELORO STELLITE LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
DELORO STELLITE DIV. OF DELORO SMELTING & REFINING CO. LTO. BELLEVILLE - ONTARIO - CANADA 
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A big step-forward in truck crane performance! 


SMITH MEL TRUCK CRANE 


he Smith M.E.!I. Truck Crane 






















typifies the remarkable develop- 
ments which have taken place 

in recent yearsin the range, capacity 
and performance of truck- 


mounted cranes. Engineered from 





start to finish as a highly 
efficient mobile crane incorporating 
the latest techniques in crane 
and truck design, thus forming a 
compact, efficient and fast 
travel mobile unit, adaptable for 
lifting exceptionally heavy 

loads on the short booms or 
operating with long booms 

for high-lift work at exceptional 
outreaches, Also adaptable 

as a grab-crane, piledriver, 
dragline, face-shovel or back-hoe. 


Literature available on request. 

















THOMAS SMITH & SONS (RODLEY) LTD 


RODLEY - LEEDS « ENGLAND 


Pudsey 2844 (5 lines) Wires Smith Rodley Telex (Telex No 55105) 
inate eae ederim 
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Toughest - ever bituminous coating 


Send for Technical leaflet No. 20 
No. 165 


WAILES DOVE BITUMASTIC LIMITED © HEBBURN * CO. DURHAM 
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B.J-D give ‘off-the-shelf’ 
service for crusher spares 


ONLY the manufacturer can supply the correct replacement part 
Genuine B.J-D crusher spares ensure that replacements 

Further, B.J-D Service 
* off-the-shelf’ 


or spare. 
fit properly and give the best results. 
so 


Department is now organised to give an service, 
there need be no delays to hold up your production. If you wish, 


you can telephone orders for spares to Wakefield 6041. 


The range of B.J-D crushers: 
Rock Busters 
Mud Hogs 
Single Roll Breakers 
Double Roll Crushers 
Flextooth Crushers 
Pulverisers 
Granulators 


and other crushers specially adapted to the 
needs of specific industries. 


* 


The photograph above gives a glimpse of our Service Department’s 
of crusher spares — segments for roll breakers. 


stock 


Crushers 


for industrial applications 





BRITISH JEFFREY-DIAMOND LIMITED, 


CRUSHER AND INDUSTRIAL DIVISION, 15-17, CAXTON STREET, 


LONDON, S.W.1 . 
WF 5124 
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A COMPLETE TECHNICAL AND 
FOUNDRY SERVICE 


Backed by 


I eal ) 


to: 


JOHN WILLIAMS OF CARDIFF LTD 


CARDIFF 
Telex 49303 


EAST MOORS ROAD, 
Telephone: Cardiff 33622 (12 lines) 


advanced _re- 
search laboratory facilities. 
For aconsultation 


charge or obligation 
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HIGH-DUTY aio 


S.G. NI-RESIST 


Iron 
Castings 

and 
Components 


If you need a 
casting or com- 
ponent for a 
difficult or very 
highly 
application, pass you! 
problems to the John Williams 
Foundry Division—they'll do the 


specialised 


rest. 





without This turbo blow diese! 


write engine exhaust mani- 
fold, cast in S.G.Ni- 


Resist alloy iron stands 





up to extremely high 
working temperatures, 
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IRONSIDES 


LUBRICANTS 


Dt LUBRICANTS LIMITED - DAW : . 
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THERMOSTATIC 
VALVES 


for 
CONTROLLING 
STEAM SUPPLY 
TO HOT WATER 
CALORIFIERS. 
Ete. 
The 


HORNE 
ENGINEERING Co. Ltd. 


35 PITT STREET, GLASGOW 
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‘Gey CUT OFF 
snore THE OIL 
aa SUPPLY 
a . TO YOUR 
maim‘ BOILER 
es HOUSE 
QUICKLY 


WITH THE NABIC QUICK 


RELEASE FITTING 


For use with oi! firing equipment, 
dampers and fire screens etc. 
Full details from:— 
THE NATIONAL BOILER & GENERAL 
INSURANCE CO. LTD. 
Sales Department. ST. MARY’S nee, 
MANCHESTER 
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4 “ed == 


PROTECTION } 










of welding shielding ? 
products comply with the Centrifugal Pumps 
selfpriming 
up to 26 feet vertically 
for SEWAGE and SLUDGE 


appropriate British Standard. 





The 1 the special] absorption glasses 
Chance Brothers Limited, Protex (Regd 
and | tal, which fully comply with 
79. F fetal 
H Cc} By er | 
i 
“ s } 40, Birmingham. | 
| 
| 
HAMMELRATH & SCHWENZER - Abt. B65 - DUSSELDORF 
Aarv_ce. PROTEX and PROTAL | 
REGL 
FFICI JAMES’S STREET, LONDON, S.W.1 
Enter “No. 1481 on reply card Enter No. 1482 on reply card 





Refrigeration 


Plant 










From Flow Diagram .. . 
Preliminary Layout... 


Seale Model... 






to Final General Arrangement... 


there is co-ordinated teamwork. 





ned 


U. D. ENGINEERING CO. LTD. 


ABBEY WORKS, CUMBERLAND AVE., PARK ROYAL, LONDON, N.W.10 
Telephone : ELGar 6581 





REFRIGERATION SPECIALISTS TO THE INDUSTRIES OF THE WORLD 


UDE.48 
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Rotork Actuators mark a turning 
point in pipework planning 








The answer to what has for many years been only a 
pipe dream, Rotork actuators provide a complete and 
versatile all-electric system of valve motorisation. All 
sizes and types of valve (and thereby related plant) 
can be controlled from any distance by a push button 
or automatically from data such as time, level, 
temperature, pressure etc. 

The automatic reliability of the Rotork system of 
controlling the flow of liquids and gases reveals hand 
control as inefficient, uneconomic, human-error-prone 
and often hazardous. More and more engineers, 


realising this, are specifying Rotork actuators when 





planning pipework. 


Essential Reading tor Pipework Planners 


The booklet on Rotork actuators is yours for the asking. 
Packed with information, it includes an impressive section 
on the uses to which Rotork actuators are put by Esso, 
Shell, B.P., Kuwait, Standard Vacuum, Harwell, Dounreay, 
Richard Thomas & Baldwin, Rolls Royce, C.E.G.B., I.C.L., 
and many others. 











Rotork Actuators for Valve Control 


ROTORK ENGINEERING CO. LTD., of BATH, ENGLAND - Tel: 64558 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


AGENCIES - 

PATENTS - 

BUSINESSES and PREMISES - TENDERS 
Lineage Rate. 
Inch Rate. 


DIRECTORS - 


PARTNERSHIPS - 
BUSINESS OYPORTUNITIES - 


4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


SITUATIONS VACANT - EDUCATIONAL 
MISCELLANEOUS - PUBLIC APPOINTMENTS 


Minimum 16/-. 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., ¢-page £25 10s. 4-page £48. Full page £ 


Series Discounts. 


For advertisements 1 inch and upwards. 





6 insertions 5%. 


Lineage Rate. 
Inch Rate. 


3/6 per line of approximately 6 words. 
42/- per single column inch and pro rata. 


Minimum 14/- 


12 lines to 1 inch 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 


(12 column inches) and upwards, e.g., }-page £22. 
26 insertions 15%. 


13 insertions 10°. 


h-page £41 10s. Full page £78 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and !lustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches) 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
2/- which includes forwarding of replies. 

**Run-on "’ and ‘* Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week. ‘‘ Displayed "’ and “' Illustrated "’ advertisements by noon 
All advertisements three days earlier if proofs are required. 


Use of Box Number. 
Copy Dates. 


Friday for publication on following Friday. 


Advertisements for publication should be oddressed to:—Classified Advertisement Dept., “The Engineer ”’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565 





PUBLIC APPOINTMENTS 


CITY OF LIVERPOOL EDUCATION 
COMMITTEE 


CITY COLLEGE OF TECHNOLOGY 


PARSONS, B.Sc.(Econ.) 


Principal S.A. 3 
M.1.Prod.E., M.B.I1.M 


M_I.Mech.E 


DEPARTMENT OF CIVIL AND 
MECHANICAL ENGINEERING 


ASSISTANT HEAD OF DEPARTMENT 
—PRODUCTION ENGINEERING 
SECTION 


Required as soon as possible, SENIOR LEC- 
PURER (full time) in PRODUCTION ENGINEER- 
ING with the status of ASSISTANT HEAD OF 
DEPARTMENT 

Salary, £1550 by £50 to £1750 p.a. Increments 
within the scale may be added to the commencing 
approved industrial or professional 
research work of an equivalent standard 
or equivalent and professional qualif 
Applicants should be capable of 
jeading the Production Engineering Section and 
developing the new laboratories and workshops in 
Phase I! of the new College project work for students 
and contacts industrial firms. Research facil 
ties are available and research work is encouraged 
under guidance 

Further particulars and application form (return 


salary for 

experience of 
A degree 

cations required 


with 


able by 30th October, 1959) from H. S. Magnay, 
M.A., Director of Education, 14, Sir Thomas Street, 
Liverpool, | 
THOMAS ALKER 
Town Clerk and Clerk to the 
Local Education Authority 
(1 S871) £7622 





UNIVERSITY COLLEGE OF 
SWANSEA 


ASSISTANT LECTURESHIP 
OR LECTURESHIP IN 
MECHANICAL ENGINEERING 


Appheations are invited for a LECTURER IN 
MECHANICAL ENGINEERING, in the Depart 
ment of Engineering. In the past three years the 
Department has considerably expanded its facilities 
for both teaching and research, and a further major 
expansion is due shortly The Selection Committee 
will be parti concerned with the potential 
achievement as well as the present qualifications of 
applicants. The person appointed will be expected 
to carry out research for which facilities will be 
provided The appointment can be either an 
Assistant Lectureship (£700 to £850) or a Lectureship 


tlarly 


(£900 to £1650) which also carry membership of 
the F.S.S.U_ and children’s allowances 
Further particulars may be obtained from the 


Singleton Park 
of applications must 
1 November, 1959 
E7613 


University College, 
pies 


71} 


Registrar 
Swansea, by wt 
be received by Saturday) 


OM SIX « 





ST. EDWARD'S (MENTAL) 
HOSPITAL, 


CHEDDLETON, Nr. LEEK, STAFFS 
(1370 BEDS) 


SUPERINTENDENT ENGINEER 


SUPERINTENDENT ENGINEER required 
The post is subject to Whitley Council terms and 1s 
superannuable. Salary scale £890-£1045 p.a. The 
person appointed will be responsible for the satis 
factory operation and maintenance of the hospital's 
engineering services including both mechanical 
electrical li also be responsible for the super 
vision of the maintenance of buildings. Applicants 


and 





he 


should hold one of the following qualifications or 
an approved equivalent, viz M.T.C.A. First Class 
Certificate of competency to Marine Engineering 


t 
as First Class 






MTC.A. Certificate of Ser 
Engineer City and Guilds u 
Certificate in Plant Engineering (First Class) Will 
be required to live in the house provided on the 
hospital estate for which a rental will be charged 
Applications, stating age and with full details of 
qualifications and experience together with names 
f three persons to whom reference may be made 
to the Group Secretary by 26th October a“ - 
63 


Technological 


PUBLIC APPOINTMENTS 


THURROCK TECHNICAL COLLEGE, 
WOODVIEW, GRAYS, ESSEX 


ASSISTANT GRADE “B”" 
IN MECHANICAL ENGINEERING 


Required as soon as possible 

ASSISTANT GRADE “B” IN MECHANICAL 
ENGINEERING to teach Thermodynamics to 
Higher National Certificate standard Applicants 
should have graduate qualifications or equivalent 
industrial experience, and some teaching experience 
Post includes responsibility for the Thermodynamics 
and Heat Engines Laboratory and the teaching of 
allied subjects at a lower level. 

Salary within range £700 to £1435 per annum, 
depending on training qualifications, and previous 
experience 

Application forms (stamped, addressed foolscap 
envelope) obtainable from the Principal E7628 





MERSEY RIVER BOARD 
ASSISTANT ENGINEER 


Applications are invited for the position of 
ASSISTANT ENGINEER at the Board's Office at 
Great Sankey, Warrington 

he salary will be in accordance with Local 
Government Scales, within the range A.P.T. Grade ! 
to Special Grade (£610, rising to £1070 per annum) 
according to qualifications and experience. Candi- 
dates should have passed Parts I and II of the 
Institution of Civil Engineers Examination or hold a 
University Degree exempting them. River Board 
experience is an advantage, but not essential. The 
successful applicant would be expected to reside 
within a reasonable distance of the office 

The appointment, which may be terminated by 
one months notice on either side, is subject to the 
Local Government Superannuation Acts, 1937 to 
1953, and to the passing of a medical examination 

Applications, stating age, education, qualifications 
and experience, together with the names and addresses 
of two persons to whom reference may be made, 
should be addressed to J. T. Firth, B.Eng., M.1.C.E.. 
Engineer to the Board, at the address given below, 
and should be received not later than the 31st 
October, 1959 

R. E. WOODWARD 
Clerk of the Board 
Liverpool Road, 
Great Sankey, 
Warrington 


CIVIL SERVICE COMMISSION 


E7602 





MINISTRY OF TRANSPORT 
AND CIVIL AVIATION 


CIVIL ENGINEERS 


Pensionable posts for men and women at least 25 
and under 35 on Ist January, 1959 (extensions for 
regular Forces service, Overseas Civil Service. 
established civil service, and temporary Government 
service as Civil Engineer). Candidates must have 
achieved Corporate Membership of Institution of 
Civil Engineers or passed examinations necessary for 
attaining such membership. Experience in road and 
bridge construction essential ; knowledge of High- 
ways Authorities’ procedure desirable Starting 
salary (men, London) from £830 to £1125, according 
toage. Scale maximum (London) £1300. Promotion 
prospects..Write Civil Service Commission, 17. 
North Audley Street, London, W.1, for application 
form, quoting S647 E7610 


MARSTON GREEN MATERNITY 


HOSPITAL, 
BERWICKS LANE, MARSTON GREEN, 
NEAR BIRMINGHAM 





ASSISTANT ENGINEER 


ASSISTANT ENGINEER required Applicants 
ympleted an apprenticeship in mechanical 


must have c 


engineering and have sound knowledge of the 
principles and practice of hospital boiler plant 
engineering and electrical services generally Pre- 


ference w 
for the Or 


be given to a candidate who has studied 
dinary National Certificate or its equivalent 


Salary £545, rising to £670 per annum. Post 
permanent and superannuable 
Detailed applications with full information 


relating to training and service and naming 3 referees, 
to Hospital Secretary within 21 days 


7597 


PUBLIC APPOINTMENTS 


BRITISH TRANSPORT 
COMMISSION 


CHIEF ELECTRICAL 
ENGINEER'S DEPARTMENT, 
14, MELBURY TERRACE, N.W.! 


SENIOR TECHNICAL ASSISTANT 


British Transport Commission require SENIOR 
TECHNICAL ASSISTANT in the Chief Electrical 
Engineer's Department, 14 Melbury Terrace 
N.W.1, to assist in design of electrical equipment for 


diesel electric traction Capable of preparing 
detailed specifications, investigations into service 
conditions, and factual reports on equipment 
Recognised engineering training, with Higher 


National Certificate or equivalent essential. Mem- 
bership of a Professional Institution desirable 

Salary range : £1200—-£1420 

Superannuation scheme, Certain travel facilities 
Medical examination.—Write, stating age. qualifi- 
cations and experience, to Director of Establishment. 
British Transport Commission, 222. Marylebone 
Road, London, N.W.1, within 14 days E7578 


GOVERNMENT OF EASTERN 
NIGERIA 





MINISTRY OF WORKS 
CHIEF MECHANICAL ENGINEER 


To be responsible to the Controller of Works 
Services for the purchase, maintenance, repair 
operation and control of all plant and vehicles, and 
for the maintenance, repair and overhau! of water 
works plant, industrial electrical installations, air 
conditioning and refrigerating plants, &c 


Contract appointment Salary £2775 with 
gratuity Free passages. Rented quarters 
Candidates aged 40-55 years, must be A.M.I 


Mech.E. or possess a degree in Mechanical Engin- 
eering, and have had at least 15 years’ post qualifica- 
tion experience 
Write Director of Recruitment, Colonial Office 
London, S.W.1, giving full names, age, qualifica 
tions and experience, quoting BCD.112 411 018 D4 
E75 


7 





BRITISH RAILWAYS RESEARCH 
DEPARTMENT 


ENGINEERING DIVISION, 
DERBY 


VACANCY FOR 
SCIENTIFIC OFFICER, GRADE 2 


Initially to study problems connected” with 
dynamics of trains, shocks to goods in transit, &c. 
Candidates should have good degree Previous 
experience of research not essential 

Salary £665 to £985 per annum (according to 
qualifications and/or experience) 

Superannuation and certain travel facilities 

Medica! examination 

Applications stating age, experience, &c., to 

Director of Research, 

British Railways Research Department 
222, Marylebone Road 
London, N.W.1 


E7S70 





CIVIL SERVICE COMMISSION 
ADMIRALTY 
ASSISTANT ELECTRICAL ENGINEERS 


Four pensionable posts for men at least 25 on 
Ist October, 1959. Qualifications Normally Ist 
or 2nd class honours degree in Engineering. Two 
years’ practical training followed by 3 years’ experi- 
ence in responsible electrical engineering post, or 
comparable experience is essential. Experience in 
any of the following would be an advantage 
Electrical engineering design and manufacture 
generating stations and _ distributing systems 
electronic engineering ; ships, electrical engineering 
research, investigation, and experiment Starting 
salary (national) (men), £870-£1085, according to 
age. Scale maximum £1350. Promotion prospects 
Write Civil Service Commission, 17, North Audley 
Street, London, W.1, for application form quoting 
No. $210/59. Closing date 10th November, 1959 

E7621 


PUBLIC APPOINTMENTS 


MERSEY RIVER BOARD 
AREA ENGINEER 


Applications are invited for the appointment of 
AREA ENGINEER for the Eastern areas of the 
Board The Area Engineer is responsible to the 
Board's Engineer for the carrying out of al! engineer 
ing works design of new works ; control of direct 
labour ; supervision of contracts ; and the general 
routine administration of the Engineer's office which 
controls the Eastern areas. He is also responsible 
for the discipline of staff and workmen. He will be 
stationed at the Eastern office at ** Mirwell,”” Carring 
ton Lane, Sale, Cheshire, and will be expected to 
reside within a reasonable distance of the office 

Applicants should have experience in the design 
and carrying out of large engineering works, both by 
direct labour and contract. He should be a Chartered 
Civil Engineer and river board experience would be 
an advantage 

The salary will be in accordance with Scale “ C” 
(£1385 rising to £1620) of the Joint Negotiating 
Committee for Chief Officers The appointment 
which may be terminated by one month's notice on 
either side, is subject to the Local Government 
Superannuation Acts, 1937 to 1953. and to the 
Passing of a medical examination 

Applications, stating age. education, qualifications 
and experience, together with the names and addresses 
of two persons to whom reference may be made 
should be addressed to J. T. Firth, B.Eng.. M.LC.t 
Engineer to the Board, at the address given below 
and should be received not later than Saturday, 31st 
October, 1959 


R. E. WOODWARD 
Clerk of the Board 
Liverpool Road, 
Great Sankey, 
Warrington E7603 





BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 


ENERGY 
UNIVERSITY GRADUATE IN PHYSICS OR 
ENGINEERING 
The B.I.S.R.A. has a vacancy for a UNIVER 


SITY GRADUATE IN PHYSICS OR ENGINEER 
ING in the Energy Section of their Plant Engineering 
Division in London. The work will involve researc! 
into new applications and the efficient use of energy 
in all its forms in the steel industry, which is the 
largest consumer of fuel and power in Britain 

The publication of research papers 
by the Association. Starting salary 


iS encouraged 
up to £1020 














per annum, according to age, qualifications and 
experience Post is superannuated under the 
F.S.S.1 
Written applications only, quoting ** E.N.3 to 
the Personnel Officer, The British Iron and Steel 
Research Association, 11, Park Lane. London 
Wil E7600 
COUNTY BOROUGH OF 
BRIGHTON EDUCATION 
COMMITTEE 
NEW COLLEGE OF TECHNOLOGY 
TE NDE RS are invited for the SUPPLY 
DELIVERY and INSTALLATION of the follow 
ing Engineering Equipment 
1. Independently Gas-Fired Automatically ¢ or 


trolled Superheater -; 


2. Gas Engine : 

3. Slow Speed Oil Engine 

4. Petrol Engine Dynamometer Test Bed 

S. Axial Flow Pump : 

6. Instructional Steam Jet Air Pump 

7. Universal Testing Machine 

8. Universal Testing Machine (Pendulum Ty 


9. Universal Testing Machine (Hydraulic ‘oad 
sure) ; 
10. Instructional 
Plant : 
11. 1000kV Impulse Generator 
Applications, indicating the specific form oj 
Tender and specification required should be n ide 
to the Director of Education, 54, Old Steine Bright a 
1, to be returned to him in the envelope provided 


Compound Steam Engine 


4 


not later than Saturday, 14th November, 1959 
Envelopes must be sealed and must not bear any 
name or mark indicating the sender The Com 
mittee does not bind itself to accept the lowest on 
any tender 
— Ww % DODD 
« own Clerk 











Oct. 16, 1959 


FENDERS 
LEE CONSERVANCY CATCHMENT 
BOARD 


FLOOD ALLEVIATION SCHEME— 
CONTRACT NO. 20 








TENDERS are invited for the following WORKS 
mainly in the Borough of Leyton, in the County of 
Essex 

(a) EXCAVATION and FILLING 

reduction of mounds and hollows 

(b) GRADING and TOP-SOILING 

(c) CONSTRUCTION of a FIELD DRAINAGE 

SYSTEM for an area of about 25 acres, together 


mainly in the 


sith outfalls to the river, catchpits and man 
holes 

(d) CULTIVATION and GRASSING of about 
26 acres and other appurtenant works tor the 


reinstatement to a playing field 
Instructions to Tenderers, documents and site plan 
are obtainable from N. Medrington. Esq., A.M.L.C.E 
M.1.W.E., Engineer to the Board, at ** The Grange 
Crossbrook Street. Cheshunt, Herts. (telephone 
Waltham Cross 24211), on payment of £5, returnable 
under certain conditions Documents and detail 
drawings may be inspected without payment at the 
Engineer’s Office. Copies of detail drawings may be 
obtained on loan. Tenders are to be delivered to the 
undersigned before 12 o'clock Noon on the 16th 
November, 1959 
J. 1 SPILLER 
Clerk of the Board 
The Lee Conservancy Catchment Board 
Brettenham House 
Lancaster Place 
Strand, W.C.2 E7585 


TENDERS 


TENDERS are invited for the supply of 





all or any of the following items of equip- 
ment 
(a) Two (2) Electrically driven PUMPS 
1000 Imp. g-p.m. SOft. head 
(b) Two (2) Electrically driven PUMPS 
1000 Imp. g.p.m., 1S0ft. head 
() One (1) TRANSFORMER 12S0kVA, 
33.000 415V, 60 cycles 
(d) One (1) LIQUID EARTHING RE- 
SISTOR 33,.000V ac 20 ohms 
30 sec. rating 
(e) Paper insulated multicore ¢ ABLES 
660V and 1100V 


One (1) only 65-70 tons load RAI 


WAY WELL-WAGON. New ot 
re-conditioned 
Specifications and drawings may be 


obtained on application to the Purchasing 


Officer, Trinidad and Tobago Electricity 
Commission, P.O. Box 121, Port of Spain 
Trinidad, W.1. Closing date for Tenders, 
30th November, 1959 


E7609 














EDUCATIONAL 











A.M.I.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes. 148-page Prospectus free 
on request.—B.1.E.T. (Dept. 22), 29, Wright's Lane, 
London, W.8. E1l4e 


| SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR _TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 
ASSISTANT CHIEF DRAUGHTSMAN 
required by expanding Company in Surrey approxi- 
mately 25 minutes from Waterloo Successful 
applicant should be experienced in the design of 
small mechanisms, &c., a good disciplinarian, 
and in view of the specialised nature of the product 
will be expected to make his career with the Com- 
Minimum qualification of H.N.C., but men 








pany 
with experience and a sound background who 
are not so qualified will be considered BOX No 
E169, “ The Engineer.” A 
ASSISTANT WORKS 
SUPERINTENDENT 
now required by large Industrial Group at 


Factories situated in Northern lreland 

The immediate position envisaged is one of 
understudy to present Superintendent 

The position, which is superannuable, holds 
future scope for man of ability, with experience 
of plant maintenance and upkeep, coupled with 
ability to control staff 


Commencing salary will be not less than 
£1500 per year 
Applications, which will be treated in strict 
confidence, are invited from candidates age 
30 to 38. Send full particulars of education, 
age, experience, and present earnings, &c., to 
BOX No. E75¢ The Engineer A 
DEVELOPMENT ENGINEER required by a 
well-known company in the North 


progressive 
Midlands. engaged upon the mass production of 
high precision products, for work upon automated 
and transfer equipment related to precision machi- 
nery. assembly and inspection devices. Applicants 
preferred should be either Corporate Members of 
1.Mech.E or Graduate Engineers, preferably in 
the early 30's, and have had good industrial experi- 
ence, possess initiative and have the personal ability 
First-class laboratory 


to carry out investigations. 

and development facilities are available Every 
assistance and guidance will be afforded to the 
successful candidate The position is permanent 


for a suitable candidate, who should derive consider- 
able satisfaction and interest from the work. Pension 
scheme and first-class conditions available. Reply 
in confidence, stating age. experience. qualifications 
and salary required_BOX No. E7596, “ The 
Engineer.” A 


THE | 
SITUATIONS VACANI 


CHIEF CARBONISATION ENGINEER 

The National Coal Board are major producers 
of coke, smokeless fuels and by-products. They 
now require at their Carbonisation Department 
Headquarters in London a Chief Engineer, to be 
responsible for all engineering aspects of their 
commercial plants 

Besides high technical and personal qualiti- 
cations, the successful candidate will have wide 
experience of design, construction and main 
tenance in a chemical, fuel or similar industry 
although not necessarily in coal processing 

This new post offers attractive conditions of 
service including superannuation, and a 
Starting salary of not than £2500 p.a 
depending on experience and qualifications 


less 


Applications should reach Staff Manager 
(X.1S6SE), N.C.B.. Hobart House, London 
S.W.1, not later than 26th October, 1959 

E7620 a 
DESIGN CONTRACT ENGINEER required by 
well-established Tyneside firm of manufacturers ; to 
have considerable experience in Industrial Pump 
Installations. Pension scheme. State age, experi- 
ence and salary.—Apply BOX No. E2579 The 
Engineer 


A 
DESIGN ENGINEERS H.N.C. (Min.) required 
Experience in one or more of the following essential 
Cranes, Excavators, Truck-mounted Mobile Cranes 


and Contractor's Plant. Good staff conditions, 
Pension scheme.—Applications in writing, all 


relevant particulars and approximate salary required 
to Personnel Manager, Ruston-Bucyrus, Ltd., 
Excavator Works, Lincoln. E7473 a 


DRAUGHTSMAN MECHANICAL (SENIOR) 
required by the British Drug Houses, Ltd., for layout 
and special machine development in their chemical 
laboratories. H.N.C. or equivalent preferred. Five- 
day week, canteen, sports club, pension and profit 
sharing schemes.——Apply in writing, stating age and 
educational attainments, to the Staff Manager. 
Graham Street, City Road, N.1 E7626 A 
ELECTRO-STATIC PRECIPITATION. Inter- 
esting offer to SENIOR ENGINEER with experi 
ence, full technical knowledge, capable initiating and 
controlling department to produce and sell Electro- 
Static Precipitators for all appropriate industrial 
applications.—Write stating age, qualifications, 
salary required, to BOX No. E7475, ** The Engineer.” 
ENGINEERING ASSISTANT required for work 
in Southampton Docks at a starting salary of £943 
per annum (1 position) and £833 per annum (2 
positions) Applicants should have had experience 
in the design of dockside structures and buildings in 
steel and/or plain reinforced concrete.—-Applications, 
Stating age, qualifications, &c., should be addressed 
the Chief Docks Engineer, British Transport 
Commission, Herbert Walker Avenue, New Docks, 
Southampton E7584 a 
ENGINEER, MECHANICAL. Supervision of 
general maintenance, erection and dismantling Plant, 
&c State salary and experience in writing to 
Rees Industries, Ltd., Great Western Dock, Llanelly. 
E2557 a 
ENGINEER. The British Drug Houses, Ltd., 
require a young Graduate in Mechanical Engineer- 
ing, preferably with some chemical experience, for 
experimental and development work in their labora- 
tories. Five-day week, canteen, sports club, pension 
and profit-sharing schemes Apply in_ writing, 
stating age and educational attainments, to the Staff 
Manager, Graham Street, City Road, N.1. E7627 a 
ENGINEER required by the ATOMIC WEAPONS 
RESEARCH ESTABLISHMENT ALDER 
MASTON, Berks To be responsible to a senior 
engineer for the design and development of tech- 
niques associated with the measurement of a wide 
variety of assemblies and items manufactured in 
both conventional and special materials. Corporate 
Membership of a Senior Engineering Institution or 
equivalent qualification is required. Experience of 
Standards Rooms and Long Distance Metrology 1s 
necessary A knowledge of vacuum techniques 
associated with leak detection, and ultrasonics as 
applied to measuring, would be an advantage 
Salary £1345 to £1800 Contributory Super 
annuation Scheme. A house or substantial assistance 
with house purchase will become available for 
married living beyond daily travelling 
distance. Postcards for application forms to the 
Senior Recruitment Officer at above address. Please 
quote Ref. 2426/25 E7582 A 
EXCELLENT OPPORTUNITIES exist for two 
qualified men in a Planning Department which forms 
part of an Engineering group of companies near 
Manchester, employing approximately 1100 per- 
sonnel. (1) DEPUTY to Chief Planning Engineer 
(2) CHIEF JIG AND TOOL DRAUGHTSMAN 
Applicants should have considerable experience in 
the design of special tools and fixtures, and an up- 
to-the-minute knowledge of machine practices, 
including Bar and Chucking Automatics : they must 
also have an ability to inject new ideas in a well- 
equipped factory, backed by a first-class Tool Room 
The Deputy Chief Planning Engineer will also be 
required to improve component design for produc- 
tion purposes, prepare detailed estimates and 
processes, and have a sound knowledge of time and 
motion study procedure. Salaries will be (i) 
£1000 per annum ; (2) £1200 to £1400 per annum, 
together with Pension Scheme benefits.—Apply in 
confidence to BOX No. E2577, ** The Engineer.” A 


HEATING AND VENTILATING ENGINEER 
required by Contractors in Westminster. Applicants 
must be experienced in the preparation of designs 
and estimates. Non-contributory pension scheme 

Apply to Managing Director, J. Jackson and 
Partners, Ltd., 1678, Millbank, S.W.1 *Phone 
Victoria 3933 E2575 a 
HONOURS GRADUATES in Engineering and 
Science required for fundamental research on 
machine tools and manufacturing techniques 
Excellent working conditions and prospects. Good 
commencing salary with annual increments on 
merit Superannuation under F.S.S.U.—Applica- 
tions to the Secretary (R.589), Production Engineer- 
ing Research Association, Melton Mowbray, 


Leics E7526 A 
MECHANICAL DESIGNERS for 


to 


officers 


Automatic 


Production and assembling machines and mech- 
anical handling of components. Varied projects 
require {skill, enthusiasm. Good salary.—Rhoden 
Partners, 29, Park Crescent, W.1. LAN 7488 
E7528 a 
MECHANICAL ELECTRICAL DRAUGHTS- 
MAN required by Consulting Engineers. Must 
have experience of pumping plant layouts.-.Apply 


to John Taylor and Sons, Artillery House, Artillery 
Row, S.W.1, giving details of experience and salary 
required E7576 A 


N 


GINEER 
SITUATIONS VACANT 


MECHANICAL ENGINEER.— Applications are 


invited from Engineers experienced in design of 
Petroleum and Chemical Plant, for a position in 
London Office of Consultants/Contractors. B.Sc 


minimum qualification.—Please send full particulars 
of qualifications and experience to Personnel Manager, 
Head Wrightson Processes, Ltd., 16-26, Baltic 
Street, E.C.1 E7564 a 
MECHANICAL ENGINEER required by open 
cast Iron Ore Mining Company in WEST AFRICA 

Age approximately 30/35, with experience of preven 

tive maintenance, work study and general workshop 
practice, preferably of open cast mining and convey- 
ing equipment Commencing salary £1500 per 
annum, plus S per cent bonus plus for married 
man, passage or separation allowance of £10 per 
month and £5 per month for each child. 15-month 
tours followed by libera! leave on full salary in U.K 

Return passage paid. Contributory pension scheme 


with retirement at age 55 Lite assurance and 

dependants income scheme..-Write, giving full 

details experience Stating age. married or single 

to SIERRA LEONE DEVELOPMENT CO., LTD 

Dept. ME6, City Gate House, Finsbury Square 

E.C.2 NY 
PANELLIT LTD. 

(Member of the Elliott-Automation Group) 
INDUSTRIAL PROCESS CONTROL 
SYSTEMS. 

Due to continued expansion in the application 
of computers to the “ on-line control of 
industrial processes, a SENIOR DESIGN 
ENGINEER is required to investigate the 


mechanical aspects of complex electronic and 
electro-mechanical systems 

An imaginative approach to the solution of 
the problems of a young industry more 
important than the possession of high academic 
qualifications The successful candidate will 
probably be a Corporate Member of one of the 
senior engineering institutions with at least five 
years’ responsible experience in the mechanical 
design of electronic instruments for small 
batch production. Extensive practical experience 
in the design of equipment for operation under 
adverse environmental conditions is essential 

This is a senior staff appointment and a 
substantial four-figure salary will be offered t 
the selected applicant 

Applications, which will be treated with strict 
confidence, should contain personal details and 


1s 


particulars of previous experience and be 
addressed to 
The Chief Engineer 
Panellit Ltd 
70, Dudden Hill Lane 
Willesden, N.W.10 


E7632 A 





PRESSED STEEL COMPANY LIMITED 
RESEARCH AND DEVELOPMENT 
ENGINEERS 


In order to meet a continuously expanding 
Design Development and Research programme, 
applications are invited for appointment 
Research and Development Engineers. Candi 
dates should be well qualified technically with 
knowledge and experience in one or more of 
the following fields 

(1) Private and Commercial Body Engineering 

(2) General Mechanical Engineering 

(3) Process Engineering 

(4) Passenger Comfort/Seat Design 

The project programme is varied and includes 
investigation of new manufacturing processes 
equipment, materials and their application to 
Motor Cars, Commercial Vehicles and other 
products without regard to the conventional 

These openings offer the opportunity for those 
with experience in the above-mentioned fields 
to join an expanding Organisation. Conditions 


as 


of employment accord with best industrial 
practice Applications with full details of 
education, training, experience and salaries 
earned, may be made to the Staff Officer 
Cowley, Oxford, where the appointments will be 
located 

E7619 A 
PROJECTS ENGINEER for London office of 


large mechanical handling engineers. Experience in 
both package and bulk handling. Able to work on 
own initiative. Age approximately 30 years. Write 

BOX No. E7606, * The Engineer.’ ‘ 


RESIDENT ENGINEER required by major 
contracting Company for construction supervision 
of new Oil Refinery and Chemical plants. Must be 


a good administrator and able to assume complete 


control of civil and mechanical engineering site 
organisation The successful applicant will deal 
with client’s jobs of £5,000,000 and over. Salary 


up to £3000 p.a., according to experience and quali- 
fications.—-Please write, in confidence, giving full 
details of past employers and contracts carried out.— 


BOX No. E7568, “* The Engineer.” A 
SENIOR DESIGN ENGINEER, HNC. pre- 
ferred. knowledge of hydraulics desirable and 
capable of designing, on own initiative, medium 
heavy machinery Apply Mr. Bedford, Chamber 
lain Industries, Ltd., Staffa Road, Leyton, E.10 
(Tel.: LEY 3678) E7623 a 


SENIOR DETAIL DRAUGHTSMAN, O.N.C 
(Min.) required. Experience in one or more of the 


following essential : Cranes, Excavators, Truck- 
mounted Mobile Cranes and Contractor's Plant. 
Good staff conditions, Pension scheme.—-Applica- 


tions in writing, all relevant particulars and approxi- 
mate salary required to Personnel Manager, 
Ruston-Bucyrus, Ltd., Excavator Works, Lincoln. 
E7474 a 
SENIOR TRANSFORMER DESIGNER required 
by rapidly expanding company. Preferably experi- 
enced on units up to 10mVA., 66kV Salary 
£1250 to £1500 per annum.—Apply, stating age and 
qualifications, to Chief Designer, Denis Ferranti 
Co., Ltd., Royton, Oldham, Lancs. E2569 a 
SIR LINDSAY PARKINSON &@ CO., LTD., 
6, Lambeth Road, London, 8.E.1, require experienced 
BUILDING AND CIVIL ENGINEERING 
AGENTS for contracts in all parts of the British 


Isles These positions are pensionable and offer 
good chances of advancement Only applicants 
seeking such opportunities should apply E7630 A 


iS! 
SITUATIONS VACANT 





SAFETY OFFICER. A large Engineering firm 
specialising in the erection of heavy industrial pliant 
and building and civi! engineering constructior 
requires the services of a SAFETY OFFICER 
The post involves control of the accident prevention 
work on contract sites in the U.K. An engineering 
background is desirable and technical qualifications 
would be an advantage. Candidates should have 
had experience of safety work and must be fully 
acquainted with the application of the Factories 
Act and Statutory Regulations. Only candidates 
who can fulfil these requirements will be considered 
and a commensurate salary will be paid to the right 
man. An interview in confidence will be arranged 
with suitable candidates and full details of duties, 
responsibility, &c., will be explained. The post is 
superannuable. The successful candidate will 
operate from an office in the North of England, 
but travelling to sites is necessary. Please write full 
details BOX No. E7493, “ The Engineer.” A 


SENIOR ENGINEER (SPECIALIST 


SECTION) 
WORKS SERVICES 


required by the National Coal Board's Centra! 
Engineering Establishment at Stanhope Bretby 
Nr. Burton-on-Trent, to be responsible for the 
work of the Specialist Section in the Works 
Services Branch ; this consists of the Instrument 
and Electrical Sections The successful candi 
date will be responsible for one of these, but 
must have had adequate experience to supervise 
both. Each Section will have its own specialist 
workshop and be responsible for the installation 
and maintenance of all equipment in_ their 
particular category throughout the Establish 
ment and its testing facilities A pool of 
Standard items is operated as a service to the 
Establishment 

Applicants should have a thorough practical 
training in the appropriate technologies, possess 
sound engineering qualifications and have the 
wide experience necessary to provide the services 
indicated over the whole range of the Estab 
lishment’s interests, which comprise the develop- 
ment of machinery for the Mining Industry and 
the provision of proving and testing facilities of 
all types. (Ref. X.1498/2B.) 


SENIOR ELECTRICAL DEVELOPMENT 
ENGINEER 


to take charge of a small section engaged in 
design and development work of electrical 
equipment for use in the Mining Industry In 
addition to designing specific items, the section 
is also responsible for providing an electrical 
engineering service to the larger development 
projects handled in the Establishment 
Applicants should have had a sound technical 
and practical training in electrical engineering 
and experience in the conduct of development 
engineering work is necessary, in particular in 
the technical direction of outside Contractors 
Academic qualifications would be an advantage 
Some experience of communications engineering 
is desirable, and with lighting equipment would 
be an advantage. (Ref. X.1500/2E.) 
Appointments superannuable, salary accord 
ing to qualifications and experience, within 
£1250-£1850. Write, with full details (quoting 
relevant reference No.), to Staff Department 
N.C.B., Hobart House, London, §.W.1, before 
26th October, 1959 E7583 a 


TECHNICAL SALESMAN ‘required to take 
over and build up sales of Engineering and Machine 


Tool Castings up to 3 tons. West Riding area 
Existing Connection essential Good salary and 
commission Car provided.—Reply with full 
details, stating salary required—BOX No. E2572 

The Engineer.” A 
THE ACCURATE RECORDING INSTRU- 
MENT COMPANY require the services of 2 
fully experienced SALES ENGINEERS for the 


Counties of : (a) Lincs., Notts., Leics., Derbyshire, 
Northants, Staffs, Warwicks., Worcester, and (b) 
Lancs., Yorks. and N.EB. Coast. Applicants of not 
more than 45 years of age, must live on the territory 
be of good educational standard, fully experienced 
in all modern instrument applications and accus 
tomed to dealing with top-level executives The 
post carries an excellent salary, car allowance and 
expenses.—Applications, in detail and marked 
Personal, to be addressed to the Sales Controller, 
The Accurate Recording Instrument Company, 
Windsor Avenue, Merton, London, S.W.19. E7608 a 
THE BRITISH IRON ANDSTEEL RESEARCH 
ASSOCIATION requires a senior ELECTRICAL 
ENGINEER at their Battersea Research Labora- 
tories The successful candidate will be required 
to guide the work of a team in the following fields 
the control of heavy electrical machinery servo 
systems and automatic control and analogue 
simulators and their application to problems of con- 
trol The work is concerned with the application 
of these fields in effecting improved control in 
the steel industry and entails a close liaison with 
actual steelworks conditions A Degree in 
Electrical Engineering or equivalent qualification 
iS essential, together with experience in the 
field of automatic control Salary ranges in the 
scale £1040 by £35 to £1390 as a Senior Scien- 
tific Officer, according to age, qualifications 
and experience. The post is superannuated under 
the F.S.S.1 Written applications only, quoting 

j to the Personnel Officer, B.ILS.R.A., I! 
Park Lane, London, W.1 E7586 A 


THE MIDDLESEX HOSPITAL, W.!.—-Vacancy 
for SENIOR ENGINEER. Salary scale: £770 by 
£25 (1) by £30 (4) to £915, plus £30 London weight- 
ing. Candidates, age 3) to 40, must have served 
apprenticeship in mechanical engineering or other- 
wise acquired practical mechanical and electrica! 
engineering experience. Also sound knowledge of 
principles and practice of operation of boiler plants 
One of the following qualifications essential : Higher 
National Diploma in Mechanical Engineering, 
Higher National Certificate in Mechanica! Engineer 
ing, Ist Class Certificate of Competency in Marine 
Engineering or equivalent Naval Certificate 

Applications in writing to Secretary-Superintendent 


by 31st October, 1959 E7618 A 
WANTED, young, competent ENGINEER with 
experience of plant layout Good prospects for 


suitable applicant Apply, stating age, experience 


and qualifications, which must include Higher 
National Certificate or equivalent...BOX No 
E2571, “ The Engineer.” A 
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CENTRAL ELECTRICITY GENERATING BOARD 
EASTERN, LONDON AND SOUTH EASTERN REGION 


Ergon House, Horseferry Road, Westminster, S.W.1 


APPOINTMENT OF SENIOR METALLURGIST 


RESEARCH AND DEVELOPMENT DEPARTMENT 
VACANCY No. 12 1959 


Applications are invited for the appointment of a SENIOR METALLURGIST in the Research 
and Development Department of the Eastern, London and South Eastern Region of the Gener 
ating Board 


The successful applicant will be directly responsible to the Regional Research and Develop 
ment Officer for metallurgical investigations at the Board's Generating Stations and on the 
Transmission System. The interest covers a wide field of application from medium and high 


pressure and temperature t 


surface structures 


oller plant, turbines and other rotating machines to buried and 





The duties will entail the initiation and co-ordination of metallurgical work in the Region 
which covers an area contained w n the coast line from King’s Lynn to Littlhehampton and a 
line running approximately northward to Peterborough and King’s Lynn 

The salary applicable to the position will be within the range £1600-£1900 per annum, plus 


London Weighting, in accordance with Grade 1, Schedule B, of the N.J.B. Agreement 
Applications stating age, qualifications, experience, present position and salary, should be 
forwarded to the Regional Secretary, Ergon House. Horseferry Road. Westminster, S$.W.1, to 
arrive not later than Friday, the 30th October, 1959. Please mark envelope “ Senior Metal 
lurgist.” E7S9R A 








THE BRITISH CONSTRUCTIONAL STEELWORK 
ASSOCIATION 


Apt ‘ e invited f the appointment of 


AUTHOR LECTURER 


STRUCTURAL STEELWORK 





Candidates should be graduates and or professionally qualified men with good experience in 
Steel-framed construction 

The man appointed w be principally engaged on the preparation of technical and semi 
techr | papers and brochures dealing with the design and execution of steel-framed structures 
and delivering lectures there 

There is a non-contributory pension scheme to which admission is granted after a qualifying 
period The salary will be subject to negotiatior 

Applications. which will be treated with the stricte ynfidence, should be addressed to The 
Technical Adviser, British Construc nal Steelwork Association, Artillery House, Artillery Row 


E7625 a 








THE 
BURMAH GROUP 
Ba. aco migrstttoneetll THE NATIONAL CASH REGISTER CO. 
The Burmah O11! Compa Lid. invites (MANUFACT.) LTD. 
spplicatior I< the { ing pipeline 
engineering posts is s LONDON office 
SENIOR PIPELINE ENGINEER. Ca KINGSWAY WEST, DUNDEE 
didates must have had wide experience ir 
the design peration 
and gas pipe The selecte . from suitably qualified 
apy ant will be for a snior post : 
» a small tear erne th the Cor sons for the following vacanc 
an pipeline interes 
PIPELINE ENGINEERS Iwo young 
and competent engineers are required to M ECHANICAL 
work with a smal! team engaged or land 
gas pipeline design and planning Exper 
ence on pipeline work 15 a ivantage, bu 
engineers qualified and experienced f ENG | N EER 
comparable projects will be considered 
Salaries will be related to qualifications 
experience and capability and will be 
reviewed annual T he sccessful applicant will be required 
R arry out development work on business 
eplies t 
The Burmah Oi! Compar machinery. He must be at least 25 years of 
(PIPE LINES), Lid 
Britannic House. Finsbury Circus ize and have B.Sc., Higher National Certi- 
London, E.C.2 ficate. or their equivalent. Previous experi 
E7616 4 
ence of Development and Design is essential 
WANTED, \oung petent ENGINEER with 
expenence i plant Good prospects rab n our field of work 
suitable applicar I stating age, experience 
and < ificatio which mus clud Higher 
wd ar “¢ ~ ficate ; eau Prova st BOX No The person appointed will be expected t 
E2571 The Engineer A keep abreast of technological advances and 
WANTED, FIRST-CLASS SENIOR DESIGN PLE SITS 
DRAUGHTSMAN for firm of General Engineers ga & 
in Bristol. Good knowledge of general engineering, Company's products 
with particular reference to pressure vessels and 
stainless steel fabrication. This will be a well-paid 
position for the top-class man.—BOX No. E164, The situation requires a capacity for 
we Bagincer ’ : " r hought and the ability to translate 
WANTED URGENTLY, Estimator for Materials origina agent ¢ aul ansié 
Handling Bulk and Package, used to working on the: . practical designs Personal 
own initiative on preparation of project drawings 
and tenders. Residence in Nottingham. State age, initiative, tenacity of purpose, and willing- 
experience and salary expected Apply BOX No. : : 
ft 2561 ad The Engineer o A ness tf c rm are essential requirements 
WELDING SUPERVISOR required in Kent area 
with wide experience of Stainless Steel, Copper, &c The Company offers excellent conditions 
to supervise welding of X-ray quality Applicants od hict lud , 
should be fully conversant with pressure vessel cx ment, which include superannua 
of construction and able to train welders to standard heme, bonus scheme, and a wide 
required. Replies will be opened in strict confidence 
by the Production Engineer Please give full details iriet dern welfare facilities Apply 
of experience and salary required..-BOX No. E7544 ae 
hs Banteay. si init oar - ms . g. to the Industrial Relations Office 
it the above address 
WEST MIDLANDS GAS BOARD 
AREA HEADQUARTERS E7614 a 
VACANCY FOR 








DRAUGHTSMAN—INDUSTRIAL 
DEPARTMENT 


0 oy etl» dewey heer erga gaa ASSISTANT TO 
WORKS ENGINEER 


heavy Chemical Company 





shou rhe 
Mechanica 


t three vears’ Draw 








for their 
The salary for the appointment, whicl EAST LONDON 
pe nable ar ibjex medical examinat 
“ be w un Grade 8 (£773-£853) per annur 
the Nationa! Salary Scales for Gas Staffs work pplicants must hold membership 
appropriate professional body and 
Applications stating age jualifications P . h { j 
experience and present positio gether with iid preferably have served a _ trade 
the name f two referees, should be addressed apprenticeship Experience in planning 
the Industrial Rela Officer, West Mid irge constructional works and in the appli- 
ands Gas Board. 6, Augustus Road, Edgbast 1 
Birmingham. 1‘ atior of work study to chemical plant 
1 SWAN naintenance would be a useful background. 
7« ret ar rd : 
E7S88 a Secreta e Board Above all, the ability to work as part of a 
WORK STUDY ENGINEER required by a team is most important 
: 7 
Midiand Engineering Compar Age mit 25°30 Write n confidence to Box Z.A4l 
vear S engineering background and work Deacon's Advertising, 36, Leadenhall Street, 
study expe we essentia HN ” equivalent . 
los 
qualification desirable Commencing sala up to Lond E.C.3 
£1000 per year Pension scheme operation and 
sual staff amenities Write BOX N £24576 E7S74 A 
The Enginec ‘ 














WORKS ENGINEER 


A vacancy exists ata Midland Nonferrous Smelting Works. 
The appointment would entail overall control of maintenance 
and development [The applicant should have a thorough 
knowledge of electrical equipment, P f, oil burners, hydraulics, 
fans, compressors, etc., and should also be able to plan 
and control construction of buildings and installation of 
new equipment An interesting and progressive appointment 
for suitable applicant with Pension Scheme and Salary commen- 
surate with qualifications and experience.—BOX No. E2578, 
“The Engineer.” 


E2578 « 








ONTARIO 
CANADA 


CANADA’S LARGEST FULLY INTEGRATED STEEI 
PLANT requires ENGINEERS AND DESIGNERS in the 


following categories : 


(1) Bloom and Billet Mills 
Hot and Cold Strip Mills 
Sheet and Tin Strip Processing Equipment and Lines 
Rod and Bar Mills 


(2) Coke Ovens ; Blast Furnaces ; Sinter Plants; Open 
Hearths ; Soaking Pits; Reheating Furnaces and 
General Plant Services 

[wo-year contract leading to permanent employment. Excellent 


prospects in rapidly growing plant located at Hamilton, Ontario. 
Living accommodation plentiful. 


Excellent Pension and Family Hospital Plan 
Passage assisted. 

Applicants should have at least H.N.C. or equivalent, and be 
between 25 and 35 years of age 

Experience in one or more of the areas mentioned or closely 
related industry is essential. 

Attractive starting salaries depending upon qualifications and 
experience. 

Interviews will take place in U.K. 


Call or write for application forms : 


74 


Dept. ys 

Ontario Immigration Dept., 

12, New Burlington Street. 
London, W.1 


E7601 «4 
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SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT 
BBL PBPLP GPP LPLOOOWrOOWOWO——’—’ 


WORK STUDY ENGLISH ELECTRIC 
ENGINEER Reed Whetstone, near Leicester 


wish to appoint a number of 
required by 


W. H. ALLEN SONS & CO., LTD., basset nous Dated PRODUCTION ENGINEERS and 





has vacancie for 
0 join the Work Study Section at their QUALIFIED MACHINE TOOL DESIGNERS 
PERSHORE WORKS MECHANICAL ENGINEERS to tackle a wide range of problems relating to the manufacture of 
Candidates should have a sound engineer n the Packaging Division Development STEAM TURBINES 
ing training with experience in work Department at New Hythe, Kent Aged NUCLEAR REACTORS 


measurement and deriving synthetic times between 25 and 38. Minimum qualification GAS TURBINES 
for costing and incentive schemes HN. Industrial experience essential FUELLING MACHINERY 
These interesting appointments will entail 


ndition fe lo r . } " 
Good conditions of employment with con ind the development of new processes and techniques in the field of production engineering 


the study of paper converting processes 


tributory pension and life assurance 

Be Pewee Applications are invited from men holding a degree in mechanical engineering or qualifications 
or yey § leading to Associate Membership of a Senior Institution. Applicants for the production engineer 

Write in confidence stating experience and Packaging Division Development Department, ing appointments should have a number of years’ experience of production problems in mediur 

sieatatine. (Process Section) to heavy Ny ps prose ye the posts - —— = = gners should have « —_ ib 
qualifications, to experience in the design of special purpose machine tools dditional experience of hydraulics 

THE PERSONNEL MANAGER The Reed Paper Group, electrical equipment or the design of mechanical handling equipment would be desirable 
, Aylesford, Kent. 
ATLAS WORKS, PERSHORE, WORCS. juoting : ME PDDD 95 Please write giving details of qualifications and experience to Dept. C.P.S.. Marconi Hou 
£7566 E7589 A 336 7, Strand, London. W_C.2, quoting reference F1994¢ 
: E7579 a 























GLENFIELD & KENNEDY LIMITED 


PRINCIPAL WORKS EXECUTIVE 


PROFESSIONAL ENGINEERS 


are required at the 


A vacancy exists for Principal Executive on the works side of 
ATOMIC ENERGY ESTABLISHMENT, WINFRITH 


Glenfield and Kennedy, Limited, Valve Specialists and Hydraulic 
Engineers, Kilmarnock, to take responsibility for all aspects of 
works management, including control of labour force of approxi- 
mately 2,000. 


to specify test equipment and carry out development tests on engineering equipment for nucle« 


reactors and associated plant 


Successful applicant must have sound engineering qualifications Applicants should have experience of applied electrical and/or chemical engineering de 
and wide experience of works administration. He should preferably and development including one or more of the following : heat iransfer, fluid mechanics, pumpit 
be in age group 35 45. and blowing equipment, pressure vessels, electro-mechanical servo systems and mechar 

Position offers excellent opportunities and will be well remuner- pressure, flow, temperature and electronic instrumentation and relay switching systen A { 
ated. Superannuation and life insurance scheme in operation 1r second class honours degree would be an advantage 

Applications, which will be treated in strictest confidence, should A period of training in reactor engineering will be given to successful candidates 
give details of qualifications, experience and present salary level, 
ind should be addressed to Salary : In the range £870 (at age 26) to £1800, according to age and experience 

THE MANAGING DIRECTOR, Housing and superannuation schemes 
GLENFIELD AND KENNEDY, LIMITED, Please send a POST CARD to Personnel Branch (W.161 25), U.K.A.E.A., A.E.E., Winfrit 
KILMARNOCK AYRSHIRE Dorchester, Dorset, for application form and details 
E7581 « 














APPOINTMENTS 


IN 


ATOMIC POWER 


FOR 


SCIENTISTS AND ENGINEERS 


The English Electric Company is anxious to appoint a number of senior mechanical engineers within its 
Atomic Power Division at Whetstone, near Leicester. 


Engineers, Physicists and Mathematicians who are experienced at formulating and solving complex engineering 
design problems are invited to write in confidence to Dr. H. S. Arms, Chief Engineer, Atomic Power 
Division, English Electric Co. Ltd., Central Personnel Services, Marconi House, Strand, W.C.2, quoting 
Reference E 1816 D. 

Positions are available in each of the three main fields in which the Company is active, viz. large gas cooled 
graphite moderated reactors, advanced gas cooled reactors and organic moderated reactors both for land 
based and marine applications. 

Men with experience on nuclear reactors, steam turbine or gas turbine design or development, or in the field 
of naval architecture are invited to apply. 

Salaries offered will be commensurate with the ability and experience of the person concerned. They will be 
permanent and will qualify for the Company’s pension schemes and some of the appointments will involve 
visits abroad, particularly to our associated Atomics International in California. 
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F. PERKINS LIMITED 
Diesel Engine Manufacturers 


PETERBOROUGH 





require 
ITY PLANT ENGINEER 
A DEPU NT ENG 
sho will be expected to take over the position of PLANT ENGINEER upon the eventual 
retirement of the present holder of that post 


power and buildings, as 


His duties wil! include maintenance of all services, such as heat, light 
he required to advise on 


well as machine tool and equipment repair and installation. He will 
the specification and purchase of equipment to provide these services 
floor space is approximately 850,000 sq. ft., containing 2000 machine tools 
Europe engaged on this type of work 


The present factory 
snd is recognised as one of the most modern plants in 
The Company employs over 5500 personne! 

This position calls for a man who is already well acquainted with works engineering problems 
s probably in the age range of 35-45, is a member of an appropriate professional institution and 
has a good record of handling skilled labour 


commensurate with the responsibility a pension scheme is in operation 


will be paid 


A salary 
and. if necessary, financial assistance will be given for removal expenses Assistance with house 
purchase available 

Applications in writing, stating age and full details of experience and qualifications, together 
with salaries earned, to Personnel Manager 


Previous applicants need not re-apply 
E7633 A 








SHIPBUILDING 
GENERAL MANAGER - YARD DIRECTOR 


ESTABLISHED SHIPBUILDERS 
LEADING MODERN YARD 
SOUTHERN AREA OF ENGLAND 





The Company has a first-class record in successful building 


Ships to 5,500 gross tons or equivalent 


Capacity : Turnover £5,000,000 per annum 


taking advantage of the present fall in new construction to effect a re-distribu- 


The Company 
thon of duties among executive directors and senior staff to enable an increased volume of work 
be handled with equal efficiency in the future 


This position now arming requires 
Proved successful practical experience in and contro! of all shipyard trades 

Qualifications Suitable University Degree or equivalent. Lower technical qualifi 

tion might be accepted if balanced by an exceptionally successful career 

liv and equally acceptable to owners, directors, staff and labour 

tinct to exert maximum mental and physical effort where. and 

Proved ability to lead and direct subordinates and labour 


Personality u 
Ability and natural i 
for as long as, called for 
Robust health 
4 Training To include full : 
S Subsequen With shipbuilders of 
hundred men more departments (it is essent 


apprenticeship with recognised shipbuilders 
t experience high reputation in senior control of 
ial that “* Steel Trades 


several in one or 





have been included) 
¢ A uc Not exceeding 38 
Particulars of Appointment © Initially as General Manager, it being anticipated that the position 
f Yard Director will follow within 12 months. A candidate of outstanding record and qualifi- 
cations may be considered for an immediate Directorship 
Responsibility for The whole of the shinyard and the practical work therein Direction 
Yard Departmental Managers. Control of certain office departments directly 
connected with construction 
Responsible to The senior director most closely concerned As Yard Director will be 
expected to act as a full member of the Board 
Not responsible for Ship Drawing Office. Engineering Design and Drawing Office 
Naval Architects’ Department, Tendering Department and Accounts Department 
Prospect The Company will not consider the appointment a success if. within 5 years. the 
nitial remuneration has not been increased by at least SO per cent Depending on proved ability 
a further ad ement in status can be looked for via an Assistant Managing Directorship to 
1 Managing Director 
Initia ippointmen 
! im salary not less than £3000 per annum 
b e yn carnes entitlement to sole use of a Compar 
; ' m scheme 
4 assistance “ is housing ts available and re expenses will be covered 
R Will be cated in complete confidence Names of referees should be given but no 
minty ~ oacn be made by the Company until a candidate's agreement has been given. Write 
PON N E7S7S The Enginee 

















| SITUATIONS WANTED 


(ENG.), (LOND.), A.M.1.MECH.E. (40) 
development of projects 
(some structural) in 
engineering tield 
progress control lan- 
Seeks uor post, technical or other 
suggestions Preference London area, 
BOX No. E2573, * The Engineer.’’s 
GENTLEMAN, aged 33, O.N.C fech. Eng 
plant or with 17 years’ office and works experience. seeks 
employment in the London area.._BOX No. E — 
The Engine 
of CHIEF DRAUGHTSMAN, experienced in ale 
and devel opmer # special purpose machinery, &c 
requires simi associated position I —_ 
ss eferred BOX No. E2581 The Engineer.” 
CHIEF ENGINEER, Executive (47), earning £2 2000. 
ocrastination, seeks post with 
Abroad. Experienced paper, 
engineering, plant design 
Willing travel —_BOX No 
8 





B.Sc 
rgle Experience 
special and equipment 
general mechanical ¢ civil 
admuinustré } 


ESTIMATOR 


An ASSISTANT he ( 


plant 


» div some 

guages 
open t 
sus periods abroad 





ocated in London and 


™ , 
frustrated by endless pr 
and 


membership 
7 _ prospects at Home or 
board genera 
erection, maintenance 
£24503 The Er 


FOR HIRE | 


BELLMANS MASTS FOR HIRE, to lift 
20 tons, ft 150ft. Blocks and 
Hand-operated winches From £1 per 
BELLMAN’S (Phone SLOane 5259), 
S.W.1, 


mills 


igineer 











trom 
tackle 
day.— 
Hobart 
£103 x 


A epics « be treated im the strictest 
1 to 


to 


onhidence 





House, Grosvenor Place, 





ENGINEER 


BUSINESS OPPORTUNITIES 


REMPLOY SPONSORSHIP SCHEME.—Send 
for details which show an attractive proposition to 
manufacturers.—Write to the Managing Director, 
Remploy, Ltd., 25-28, Buckingham Gate, S.W.1, 
or telephone ViCtoria 6621 (12 lines). EISS 0 
ADVERTISER, PRIVATE INVESTOR desires 
to purchase whole or — interest in concern under 
progressive management making annual net profit 
of £15/50,000.—BOX No. E163, “ The Engineer.” o 
TO ENGINEERING GROUPS.—Ultra Modern 
Foundry producing HIGH-GRADE GREY IRON 
CASTINGS, capacity 200 tons weekly. Would 
consider amalgamation and/or co-operation. Asset 
value of freeholds and plant approximately £150,000 
£200,000.—BOX No. E165, “‘ The Engineer.” °o 
RETIRING DIRECTOR OFFERS WORKING 
ENGINEER a half-share in growing light engineer 
ing company, Sussex About £3000 required 
BOX No. E2583, ** The Engineer o 





SUB-CONTRACTING 








CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved. 
—Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (‘Phone, Byron 1178). E109 mw 


ee yy AND CAM PROFILING capacity 


to on a 6ft. or 6ft. diameter —-ARMYTAGE 

B Os. OTTINGLEY), Ltd., The Foundry, 
ee th ong Yorkshire (Telephone: Knottingley 
2743/4). E116 mw 
CONTROL CUBICLES, SWITCHGEAR 
made to 


CABINETS OF SUPERB FINISH 
your specifications. Competitive prices and reason- 
able delivery. KERSHAW, HUGHES AND 
PARTNERS, LTD., 21, FARGATE, SHEFFIELD, 
1 E2574 mw 





PATENTS 











THE PROPRIETOR of British Patent No. 756608 
entitled “QUICK DETACHABLE PIPE COUP- 
LERS,” offers same for License or otherwise to 
ensure practical working in Great Britain. Enquiries 
to Singer, Stern and Carlberg, 14E. Jackson Blvd 

Chicago, 4, Illinois, U.S.A E7594 
THE PROPRIETORS of British Patents Nos 
732474 and 733121, entitled ** METAL RECUPER 

ATOR STRUCTURES FOR’ INDUSTRIAI 


HEATING FURNACES,” and * RECUPERATOR 
STRUCTURES FOR INDUSTRIAL FURNACES” 
offers same for license or otherwise to ensure prac- 
tical working in Great Britain.—Inquiries to Singer, 
Stern and Carlberg, 14 E. Jackson Boulevard, 
Chicago 4, Illinois, U.S.A. E7615 u 





MISCELLANEOUS 


MOBILE LIFTING SERVICES. Lump sum or 
Hire Rate Quoted for any Lifting Work by Lorry- 
Mounted or Crawler Cranes, any size, any area 

TARSLAG, LTD., Rotherham 3235 E1616 1 
DAVIES INVESTMENTS LIMITED, Bankers 
still offer 74 per cent. on sums £20 to £500 (with- 
drawal on demand) with extra 4 per cent. on each 











£500 unit.—Details from Investment Dept 

Davies Investments, Ltd., Danes Inn House, 265 
Strand, London, W.C.2 E149 i 
TIME RECORDERS. Sales, Rentals, Service, Tele- 


Time Recorder Supply and Main- 
157-159, Borough High Street 
Elon 


phone Hop 2239 
tenance Co., Ltd., 
London, S.E.1 





| MACHINERY Etc. WANTED 


WANTED 
BULL BLOCKS, capacities #in. to gin. diameter rod 
BRIGHT BAR REELING MACHINES, capacities 
from in. to 2hin. diameter 
Any size of SCHUMAG WIRE 
MACHINES 
Full details to BOX No. E7572 





DRAWING 


The Engineer } 








FOR SALE | 


HEAVY DUTY POWER PLANT, COM- 
PRISING SLOW SPEED 250 H.P. WORTH- 
INGTON DIESEL—<coupled by multiple belts 
to Westinghouse Alternator 162°SkKVA output 
at 400/230 volts 

This unit is complete with radiator and fan cooling 

silencer, main fuel tank and day tank 





air Cleaner, 
etc 
Will start instantly and can be seen running under 
light or full loads 
This set was originally supplied the Atomic 
Research Establishment direct America at 
the end of the war and has been our standby plant 


to 
from 


since 

Altogether it has done barely above 100 hours 
ning and to all intents ts brand new 

Similar sets are in use for power and light supply of 
small townships, and it will generate electricity 
cheaper than you can buy it 

Many new spares are available, and we offer this 
unit for any survey 

Price new would be over £15,000, but 
one-quarter of this figure 


run 


we wril accept 
E2S82 G 





HYDRAULIC FORMING AND FORGING 
PRESSES 


3000-ton Down-stroke PRESS for HEAVY PLATE 


FORMING AND BENDING, rams ; admitting 
10ft. 6in. between columns ; bed 16ft. by 8ft. 
2000-ton Down-stroke FORGING PRESS, ‘ft 


stroke ; bed 8ft. 6in. by 8ft. ; daylight 11ft. 
1000-ton Down-stroke FORGING PRESS by 
Wellman, bed 7ft. by 6ft.; daylight 9ft. 
475-ton FLANGING PRESS by Hugh Smith, table 
10ft. dia., 4 vice rams 


REED BROTHERS (ENGINEERING), LTD 
Replant Works, 
Woolwich eager Estate, 
London, S.E.1 
Telephone Wooiwich 7611/6 
E7479 G 





Oct. 16, 1959 


FOR SALE 





DIESEL ENGINE DRIVEN 
ALTERNATOR SETS 

500kW continuous 400V., 3-phase, 50 cycles, 4-wire 
BELLISS AND MORCOM/LANCASHIRE 
DYNAMO COMPANY Diesel Engine Driven 
Alternator Set, direct coupl:d at 375 r.p.m. and 
comprising 7-cylinder vertical engine complete 
with ancillaries and starting equipment. Direct 
coupled to alternator with switchgear. 

Six 330kVA. 400/440V, 3-phass:, 50 cycles, 4-wire 
self-contained RUSTON PAXMAN type 12RPH2 
B.T.H. Diesel Engine Driven Alternator Sets 
radiator fan cooled. Each on bedplate and direct 
coupled at 1000 r.p.m.; electric starting ; standard 
ancillaries and switchgear. 

Two 270kVA, 400/440V, 3-phase, 50 cycles, 4-wire 
MIRRLEES TL6/BRUSH Diesel Engine Driven 
Alternator Sets, direct coupled at 600 r.p.m.:; 
standard ancillaries, starting equipment and 
switchgear. Reconditioned ready for work. 

240k VA, 400/440V, 3-phase, 50 cycles, 4-wire DAVEY 
PAXMAN/ METROPOLITAN- VICKERS Diesel 
Engine Driven Alternator Set, direct coupled at 

r.p.m.; standard ancillaries, starting equip- 
ment and switchgear. Date, 1951. 

234kVA, 400/440V, 3-phase, 50 cycles, MIRRLEES 
Type UA8/METROPOLITAN-VICKERS Diesel 
Engine Driven Alternator Set, mounted on base- 
plate and direct coupled at 500 r.p.m.; standard 
ancillaries, starting equipment and switchgear. 
Little used. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12 
(Phone : SHEpherds Bush 2070.) 

STANNINGLEY, Nr. LEEDS 


(Phone : Pudsey 2241.) E200 G 





RAILS FOR SALE 


100 TONS NEW SLIGHTLY DEFECTIVE B.H, 
RAILS. 95 Ib. yard. Chiefly 60ft 
100 TONS SLIGHTLY DEFECTIVE F.B. RAILS 


109 Ib. yard. Chiefly 60ft. lengths 


100 TONS NEW SLIGHTLY DEFECTIVE F.B 
RAILS, 91 Ib. yard. Chiefly 42ft 

100 TONS GOOD SECOND-HAND B.H. RAILS, 
80/85 ib. yard B.S. Section. Chiefly 60ft 

100 TONS SECOND-HAND BULL HEAD 


Chiefly 44ft. 6in. lengths 


RAILS, 90/95 Ib. yard 
F.B 


50 TONS NEW SLIGHTLY DEFECTIVE 
RAILS, 93-34 Ib. yard. Chiefly 41ft 

100 TONS NEW PERFECT F.B. RAILS, 75 Ib, 
yard R.B.S. Chiefly 40ft. lengths 


1800 TONS UNUSED BUT STOCK RUSTY F.B 


RAILS, 75 Ib. yard R.B.S. Chiefly 36ft 

50 TONS NEW SLIGHTLY DEFECTIVE F.B 
RAILS, 80 Ib. yard. Revised B.S. Section. Lengths 
chiefly 40ft 

250 TONS SECOND-HAND F.B. RAILS, about 
60 Ib. yard. 24ft., 27ft., 30ft. and 45ft 

10 TONS SECOND-HAND COACH SCREWS 
6zin. by Igin., standard Railway pattern 

50 TONS MILD STEEL FLAT, Sin. by 4in., New 
but Stock Rusty. Chiefly 15ft. to 26ft 

WARDS ALSO HAVE LARGE STOCKS OF 
ALL CLASSES OF OTHER) RAILWAY 


MATERIALS 


THO* W. WARD LTD. 


SHEFFIELD 
Forward 
E216 G 


ALBION WORKS 


Phone : 26311 Grams 





VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 


CRANES 

NEALS I-ton “DD” MOBILE, 30ft. lattice. Ruston 
engine, pneumatics 1950. £750 

NEALS N 2-ton MOBIL E, 24ft. jib, Ruston 
engine, pneumatics £57 

NEALS -ton MOBILE 3Sft. jib, Ruston 
engine, pneumatics £1450 

BUTTERS 3-ton Electric DERRICKS. 120ft. jibs 
S.L.V's. £1500 each 

NEALS “QM” 4/6-ton MOBILE, 45ft. jib. new 
1951, Ruston engine. £2450. 

JONES KL44 MOBILES, 24/30f. jibs. Ruston 
engines, 1953-55. £1650/£1950 each 


JONES KL66 6-ton 30ft. lattice, Perkins engine. on 


pneumatics, double drum with 18/12 grab. 1956 
£4950. Available in 6-8 weeks 

BUTTERS 7-ton 2-motor ELECTRIC DERRICK, 
120ft. jib £2600 

RUSHWORTH 7-ton HAND DERRICK. Wri 
lattice jib. £245 

COLES 10-ton Diesel Electric LOCO. 40ft. ib 
4ft. 84in. gauge, requires overhaul. £1000 , 

COLES 10-ton Diesel/Electric MOBILE, 40ft. jib 
£4750 

BUTTERS 12-ton ELECTRIC DERRICKS, 120f 
jibs, good condition. On application 

COLES 12}-ton FULLY MOBILE, 80ft. Jib. £4250 

FOR A COMPREHENSIVE LIST OF PLANT 


FOR SALE AND HIRE—SEND FOR VALES 
FREE PLANT REGISTER 

Further details 14. Lower Grosvenor Place 
London, S.W.1 Telephone ViCtoria 7531 
3501, 8080, 9886 (15 lines) E107 G 





RICHARDS No. 2 
HORIZONTAL BORING AND FACING 
ACHINE 


Model PRT 2N 3in. traversing spindle 
Facing head to face up to 30in. diameter Screw 
cutting by change gears. Facing head to end 


Stay 6ft. 61n. M.D. 4003/50 
H. BELL (MACHINE TOOLS) LTD 
WALTER STREET, LEEDS. 4 
Tel.: 63-7398 
EI0S G 














Oct. 16, 1959 





FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia. 100 
150 Ib. w.p. reconditioned 8ft. 6in. down to 3ft. 
dia. ; Seunaae 4ft. to I1ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p., 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p 

MOBILE ROAD CRANES.—10-ton Lorain lorry 
mounted 30ft.-70ft. extendible jib ; 10-ton 33 R.B 
track mounted, 40ft. jib; 84-ton Ransomes 
Diesel/Electric, 21ft. jib; 6-ton Coles Diesel 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids; 4-ton Coles Diesel/ 
Electric, solids ; 1945 ; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones “Super 40” diesel, pneu- 
matics (3) 

OVERHEAD CRANES 30/S-ton Adamson 
42ft. 3in. span, 400/3/50; 20/6-ton Vaughan, 
42ft. Jin. span, cab type (6) ; 20-ton King, 42ft. Jin. 
span, 400/3/50 ; 15-ton Morris, 35ft. span, hand- 

rated ; 10-ton Morris, 45ft. span, 36ft. lift ; 
10-ton Morris ‘‘ Goliath,’’ 40ft. span, 400/3/50 ; 
10-ton Vaughan, 23ft. 6in. span, 400/3/50 ; 
10-ton Vaughan, 2Ift. span, 44ft. lift, 74 tons ; 
Wharton, 25ft. span, 400/3/50 ; 5-ton Henderson, 
24ft. Jin. span, 1946; 5S-ton Morris, 58ft. span, 
hand-operated ; 5-ton Royce, 2-motor crab, 
440/3/50 ; 5-ton King, 29ft. 3in. span, power 
hoist, hand travel ; 5-ton Morris, 28ft. 6in. span, 
power hoist, hand travel; 4-ton Morris, 19ft. 
span, 220V, d.c. (3) ; 3-ton Adamson, 48ft. span, 
400/3/50 ; 2-ton Adamson, 34ft. span, 400/3/50 
(2); 2-ton Morris, 18ft. span; 2-ton Vaughan, 
27ft. 6in. span, 2-motor ; majority of the above 
are unused 

DERRICK CRANES.—7-ton Rushworth, hand, 
30ft. jib; S-ton Wilson. electric, 7O0ft. jib; 14-ton 
Anderson Grice, hand, 40ft. jib 

RAIL CRANES.—18-ton Brownhoist, steam, SOft. 
jib; 10-ton Coles, steam, 40ft. jib ; 10-ton Grafton, 
34ft. jib, diesel conversion ; 8-ton Wilson, steam, 
35ft. jib ; 5-ton Grafton, 35ft. jib, diesel conver- 
sion; 5-ton Smith, SOft. jib (2); 5-ton Cowans 
Sheldon, 5Oft. jib 

LOCOS.—Fowler diesel, 150 h.p. (2); Bagnall [4in 
by 22in., two oil-fired, one coal; Peckett. steam, 
7in. by 12in., 1941; also 3 miles track, 24in 
gauge, Bogies, Turnouts, &c. 

STEEL PIPING.—50,000ft., 2in. Galvanised, new ; 
60,000ft. 3in. black, new ; SOOOft., 8in. seamless ; 
1000ft., 12in. seamless ; SOOft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SOOft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50, gallons 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by in. x Robertson Straightening Rolls, 
ft. 6in. by ¢in. ; Berry Bending Rolls, 7ft. by din. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bonn Hydraulic Tube Bender up to 20ft 
by 4in. bore ; two 40kVA Spot Welding Machines ; 
Wire Drawing Machine, 3 die up to gin. copper ; 
Berry Guillotine, capacity 4ft. by lin. ; Fielding 
Hvdraulic Tube Bending Machine, 24in. stroke, up 
to Sin, capacity 


SLING ENGINEERING WORKS 
COLEFORD, GLOS. 


‘Phone : Coleford 2271/2. E106 4 


600 


ELECTRICALLY DRIVEN COMPRESSOR 
SETS FOR USE ON 
400 440 VOLTS, 3-PHASE, 50 CYCLES 
SUPPLY 


1000 c.f.m. ALLEY AND MACLELLAN 100 p.s.i 

Two 750 cfm. ALLEY AND MACLELLAN 
100 p.s.i 

Two 688/674 c.f.m. C.P.T. 100/125 p.s.i 

625 c.f.m. ALLEY AND MACLELLAN 100 p.s.i 

Two 600 ¢.f.m. BROOM AND WADE 100 p.s.i 

320 c.f.m. CLIMAX ENGINEERING 100 p.s.i 

305 ¢.f.m. HOLMAN 100 p.s.i. 

246 ¢.f.m. INGERSOLL RAND 100 p.s 

180 c.f.m. REAVELL 100 p.s.i 

Two 100 c.f.m. REAVELL 120 p.s.i 


GEORGE COHEN, 


SONS AND CO. LTD 
Wood Lane, London, W.12 
(Shepherds Bush 2070) 
Stanningley, Nr. Leeds 
(Pudsey 2241) E208 G 








NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft.. and 30ft. wide huts : also “‘ Romnev ” 
Huts, 35ft. wide, and “* Blister ** Hangars, 86ft. 6in 
and 9ift. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Ful! details from 
Dept. 115, J. Thorn and Sons, Ltd.. Brampton 
Road, Bexleyheath, Kent (Tel. : Rexlevheath ao 
Ell3 6 


THE ENGINEER 


FOR SALE 


RICHARDS 8ft. swing HEAVY DUTY DOUBLE 
STANDARD VERTICAL BORING AND 
TURNING MILL, two spring balanced swivelling 
toolposts on crossrail, 12 speeds from 1° 1-22-85 
r.p.m 

NEW BROADBENT 6ft. DOUBLE STANDARD 
VERTICAL BORING AND TURNING MILI 
swing 77in., max. height admitted under standard 
toolbox 37in., max. height admitted under penta 
gon turret 44in., 12 speeds from 1 6-40 r.p.m 

SCHIESS-DEFRIES 40in. SWING VERTICAI 
BORING AND TURNING MILL, max. height 
admitted under ram slides 22in., S-station turret 
fitted with foot change controlled gearbox 

WEBSTER AND BENNETT 36in. swing VER- 
TICAL BORING AND TURNING MILL, max 
height admitted under ram slides 27in., S-station 
turret, 12 speeds from 8 6-192 r.p.m 


All Machines motorised for 3-phase A.C. supply 


THO*® W. WARD LTD. 


ALBION WORKS SHEFFIELD 
Phone : 26311 Grams Forward 
E218 G 





SCRIVEN Geared 7-Roll Plate Straightening 
Machine, capacity #in. thick, size of rollers 74in 
long by 64in. diameter, arranged motor drive 
400 3/50, rolls arranged 5S on top and 4 on bottom 
alternate fashion, weight approximately § tons 

NEW BESCO 8ft. 4in. by &in. Type HK. All Steel 
Undercrank Open End Production Power Guillo 
tine of steel construction, arranged motor drive 
automatic hold-down, adjustable front and back 
gauges 

SCHULER Power Geared Open Fronted, Inclinable 
Cam Action, Double Action, Drawing Press with 
adjustable bed, spring balanced blankholder, with 
automatic ejector and vertical adjustment, punch 
stroke Ilin., blankholder stroke 44in., bed 24jin 
by 14]in 

CRAIG AND DONALD Model 400/10, All Steel 
Motorised Double Geared Press Brake of steel 
plate construction, pressure exerted 400 tons, 
forming capacity 10ft. by zin., depth of gap 12in 
width between side frames 82in., stroke 4in 
maximum daylight, stroke down adjustment up 
[8in., arranged motor drive 440/3/50, air operated 
treadle clutch, weight about 29 tons 

NEW STOELTING Pyramid Type Plate Bending 
Roller, motorised 400/440/3/50, capacity 10ft 
wide by jin. mild steel, diameter of rollers, top 
9}in., bottom, 7iin., drop end bearing for removal! 
of completed cylinders, support rollers to bottom 
rolls, reduction gearbox drive to bottom rolls 
with multi-disc slipping clutches motorised 
adjustment to top roller 

BESCO 6ft. 2in. by jin. High Production Swing 
Beam Universal Folding Machine, motorised for 
400/3/50 cycles supply, capacity 4in., length of 
blades 743in 

MASSEY S-cwt. Pneumatic Power Hammer, over- 
hanging type with slides, size of hammer § cwt 
longest stroke 2lin., weight approximately 64 tons 

Photographs of the above are available 

Very favourable Hire Purchase terms can be obtained 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD 
LONDON, N.W.1 
Telephone : EUSton 4681-3771 
And at 
LANSDOWNE HOUSE, 41, WATER STREET 
BIRMINGHAM, 3 
Telephone : Central 7606-8 
E207 G 





FOR SALE 


NIG * Cyclone-Combination ” synchronised printer 

and developer. Under 2 years old. Used 6 months 

£200 Inspection invited Albert FE Reed and 

Co., Ltd., Malling House, West Malling. Phone 
I 


2031. Extension § or 3 7624 G 





FOR SALE 


6-ton Ransomes and Rapier Standard Pet. Elec 
_ Mobile Crane (diesel conversion available) 
< 
on solid rubber tyres 
Murex 300/400 Amp Welding Sets powered by 
Perkins P4 diesel engines 
Quantity of Guyrex and R.M.D. Shuttering 


WILLIAM G. SEARCH LIMITED, 


WHITEHALL ROAD, LEEDS, 12 
Tel.: 639081 (10 lines) “2 
SEARCH (LIVERPOOL) LIMITED 
HAMMOND ROAD. 
KIRKBY TRADING ESTATE, LIVERPOOL 
Tel.: Simonswood 3361 (5 lines) 
£7599 G 





FOR SALE 
Four Cylinder and Three Cylinder Locomotives, 
44/48 and 33/40 H.P.—For further precise details 
apply Appleby-Frodingham Steel Co., Scun- 
thorpe, Lincs. Ref. P/EB E7522 c 





THREE DAVID BRIDGE RUBBER MILLS, 
size l6in. by 36in. and I4in. by 40in., drives through 
totally enclosed double reduction worm gears by 
40 and 60 h.p. motors, 400/440V, 3-phase, 50 cycles 
All in very good condition Attractive prices to 
clear.—Apply BOX No. E7611, ** The Engineer.” G 


FOR SALE 





ton Morris Versatile Diesel/Elec. Mobile Crane 


SONS 








600 


HYDRAULIC 


PRESSES 


For Prompt Delivery 


Ram 36’ 
W.P. 4,500 
Practically 


2,000-ton DOWNSTROKE by Fielding & Platt. 
dia., 2’ stroke. Tables 60” = 42’. Daylight 64”. 
p.s.i. Complete with pumps and control gear. 


unused. (Five available.) 


1,200-ton DOWNSTROKE by John Shaw. Ram 28” dia. 
36” stroke. Tables 58” = 42”. Daylight 60’. W.P. 4,480 p.s.i. 


800-ton TWIN RAM DOWNSTROKE HYDRAULIC FLANGER 
by Hugh Smith & Co. Ltd., Glasgow. New 1954. Rams 
15” dia. 3’ stroke. Tables 10’ « 5’ 10’. Daylight 5’. 
Complete with self-contained Towler ‘ Electraulic ’ pumps. 
W.P. 5,000 p.s.i. 


750-ton DOWNSTROKE by T. H. & J. Daniels, moving 
cylinder type. Ram 22” dia. 36” stroke. Tables 4’ 9” 
3° 7". Daylight 48’. W.P. 4,480 p.s.i. 


750-ton DOWNSTROKE by Francis Shaw. Ram 28)” dia. 
48” stroke. Tables 48” « 48". Daylight 72’. W.P. 2,650 
p.s.i. Complete with pumps and control gear. 


250/400-ton DOWNSTROKE by Fielding & Platt. Ram 22” 
dia. x 3’ 6” stroke. Tables 9 4” x 7’. W.P. 1,500 p.s.i. Daylight 
5’ 6” adjustable. 


160-ton TWIN RAM GAP TYPE PROGRESSIVE FLANGER 
by Fielding & Platt. 2 vertical rams 124” dia. ~ 2’ 6” stroke 
at 24” centres. Horizontal ram 75 tons power. W.P. 1,500 
p.s.i. Gap 4’ 14”. Daylight 46’. Bed 52” x 84’. 


150-ton GAP OR OVERHUNG FLANGER by John Shaw. 
Arranged with single vertical ram and single horizontal ram. 
Gap 27". Working table 60” x 54”. Daylight 40°. W.P. 
1,500 p.s.i. 


350-ton UPSTROKE by Bertram. 4 rams 123” dia. x 30’ 
stroke. Working tables 714” = 72’. Daylight 52”. W.P. 
1,500 p.s.i. 

100-ton OVERHUNG OR GAP TYPE by Henry Berry & Co. 


Ram 8" dia. « 20” stroke. Working tables 28” square. Gap 
19”. Daylight 30’. W.P. 4,480 p.s.i. 


75-ton HORIZONTAL BENDER by Rice & Co. Ram 12” dia. 
24” stroke. Tee slotted bed 9’ long « 5’ wide. Fitted pressing 
block 52” « 20’. Daylight 54”. W-P. 1,500 p.s.i. 


LIMITED 
Sunbeam Road, London, N.W.10. Tel: Elgar 7222/7 


AND COMPANY 


Stanningley, Near Leeds. 
Tel: Pudsey 2241. 





Classified Advts, continued on page 156 


£202 G 
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FOR SALI 


600 


CONDENSERS AND HEAT 








EXCHANGERS 

BE . t iss AND MORCOM surface condenser 
f long ¢ 3ft. Gin. diam., designed for 
sane 1 t exhau Steam per hour maintaming 
26ir acuum when supplied with 29,000 gallons 
ne hn sae hour at 75 ae _ con 

et ar idensate pump 

wi OR THING TON: SIMPSON 7500 1b steam per 
r at a vacuum of 26in. when supplied with 

10 g.p.m. of circulating water at 80 deg Fah 

i with mbined A. motor driven 

water circulating anc ndensate extraction pump 
DAVEY PAXMAN } condenser, 10,000 Ib 
ste per hour at 26in. vacuum when supplied 

h 500 gallons of cooling water per minute at a 
temperature of 70 deg. Fah., complete with water 


circulating and extraction pump 
BELLISS AND MORCOM condenser 17,000 ib 
steam per hour at 2§ vacuum when supphed 
th 43,000 gallons of cooling water per hour at 
nperatur f 80 deg. Fah., complete 





“GEORGE ¢ COHEN, 


SONS AND CO. LTD 
Wood Lane, London, W.12 
(Shepherds Bush 2070) 
Stanninele Nr Leeds 
Pudsey 2241) F204 « 


NEW STAINLESS STEEL VALVES FOR 
IMMEDIATE DELIVERY AT 
BARGAIN PRICES 
Two is Stean lacketed FULLWAY SLUICE 


THE ENGINEER Oct. 16, 


FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors 

Fielding 200-ton, ditto, 3ft. stroke, with pumps and 
motors (5 available) 

Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 
and motors. 

Two 73ft. 4in. by Sft. Kilns or Dryers, with Crofts 
Reduction Gear and 27 h.p. motor. 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motor. 

Available at low prices ex present sites to save cost 
of bringing into stock. 

FREDO WATKINS (ENGINEERING), rns 

COLEFORD, GLOS sla 








FOR SALE 
New MITCHELL 1[44in. Centre by 16t 
GAP BED LATHE ; 
admit 9f 9in. between centres swing S2in 
gap. 4iin. hollow spindle. Immediate 
delivers 
F. J. EXWARDS LTD., 


61. EUSTON ROAD 
LONDON. NWI 
EUSton 4681 and 3771 


E7S80 G 





FOSTER YATES AND THOM DOUBLE 
PASS ECONOMIC BOILER, Sift. 6in. dia. by 
14ft. long r xe plates Manufactured 1956 
Evaporation 8500 Ib. per hour, we —- press ire 
1S0 Ib. Con te with Proctor Mechanical! Stoker 





ind motor en induced draught fan 








fin., 4ir 3 l4in.. din, 7 al in, bore, STOP 
VALVES, w.p. 300 Ibs “flat ger with externa Also 
crew DANIEL ADAMSON VERTICAL CROSS- 
4is tin. and lin. bore NON-RETURN. flanged TUBE BOILER, 4ft. dia. by 9ft. high. Manufac- 
BST H red 195 Evaporation 800 Ib. per hour, working 
ae $4 I Saver LINE BLIND VALVES ressure 120 
n. Al ey O PLUG COCKS, some STEAM All as new and only used for a period of approxi- 
JAC KE dound ate ne ear ar a viewed Vv appointment on 
Large 1 s of GLASS AND RUBBER-LINED e in Essex. | Write BOX No. E7608 The 
Vy ALVES. Engineer ‘ 
cher ¢ Stock List available 
G. E Simm (MACHINERY), LIMITED, FOR SALE 
7. Broome eR i se omsiggag Ate AT CONVEYOR b New Conveyor 
( ‘ 1951. approximately 75ft. centres 
SHEFFIELD, 10 irge heigl 36ft. 61 28in. wide, with geared 
Te N 644% £7566 G moto i r if a a 700 Will cept £800 to 
. — . lear Apr BOX No E7571 The Engineer 
HYDRAULIC PRESSES a 
HYDRAULIC PUMPS FOR SALE 
Hydra Accumula Valves. Fittings, New i Donald 4-roll PI ATE BENDING AND 
x plete installa STRAIG sHTI NING ROLLS, capacity 8&ft. 6in 
Alls is of Hydra Equipme Stock by I4in. M.S ain driving motor 65 h.p., roll 
THOMPSON AND SON (MILLWALL), LTD elevating 2-8 p Motors 400 volt 3-phase, 
Cuba Street, Millwall, I E.14 SO cycles. New 1943. In excellent condition Price 
Fast 1844/5 Flll G £1250. Apply BOX No. E7573, * The Engineer G 





1959 


FOR SALE 





FOR SALE 
HEAVY DUTY GABLEWAYS, NEW 


Twin heavy-duty, genera! purpose Cableways, each designed to handle a normal hook lo 
> 1 ‘ ‘ 
22,000 Ib. (9-8 tons) at speeds specified hereunder 


ad of ) 


Speeds Spans 
Hoisting wor per min 
Lowering 200ft. per min Higher Cableway 17SSft 
Carriage Travelling 1200ft. per min Lower Cableway 1630ft ’ 


Tower Traversing SOft. per mir 
At 930ft. from the Head Tower, with a lowering distance of 250ft.. each Cableway should be 
capable of placing SO cubic yards of concrete per hour with a 4 cubic yard bucket 
Cableways are complete and include Fixed 100ft. Head Tower, two (2) 40ft. height, 30ft 
gauge, Traversing Tail Towers. Machine House, Main Cable. Main Cable Take-up Tackle, Main 
Cable Take-up Winch, Carriage, Fall Block, Main Winches, Tail Tower Traversing Gear 
Compressed Air System, Warning Signals, Lifting Appliances, Ward Leonard Electrical Controls 


Specification varticulars may be obtained fron n the 


STATE ELECTRICITY COMMISSION OF VICTORIA 
22 WILLIAM STREET, MELBOURNE, AUSTRALIA 


E7593 G 














OVERHEAD TRAVELLING 
CRANES 


HEAVY DUTY 
Special Offer Ex Site 


2—S-ton capacity, SSft. 3in. span b 
Craven Bros 

1—S-ton capacity, 47ft lin span by 
Craven Bros | 

i—i0-ton capacity, S7ft. lin. span, by } 
Booth | 

Modern design in excellent condition, Cab 

Contro! 440/3/50 


For appointment to inspect telephone _ KEEP THINGS ROLLING 
GEORGE COHEN if you remember 


Sons & Co. Ltd 
Wood Lane, London, W.12 


(Shepherds Bush 2070) - . 
Stanningley, Nr. Leeds. | WAROS might have “tl 
Tel.: Pudsey 2241 ‘ ’ 


Peaufort Works, Morriston, Swansea 


Glam. Tel.: Swansea gD | THOS. W. WARD LTD 











ALBION WORKS, SHEFFIELD , % 














SKILLED MEN 








| USE YOUR KNOWLEDGE IN A WORTHWHILE JOB 


| en 


VACANCIES 
FOR 
ARTIFICERS 


Vehicle Gun 
Radio Radar 
Instrument 
Electrica! Control 
CARPENTERS 
ELECTRICIANS 


SHEET METAL 
WORKERS 


TURNERS 
WELDERS 


in 





| & 





THE ROYAL ELECTRICAL 


| Up to £25 tax-free Bonus plus first-rate 
_ wages for two weeks of your time 


RE you in a skilled trade? Then youcan same interests as yourself. Don’t miss this 
A probably add a tidy sum to yourincome chance! Send off the coupon now to: H.Q., 


by joining the Army Emergency Reserve. For A.E.R.,R.E.(Field& Works), Harper Barracks, 
one thing, you get pay and allowances at full Ripon, Yorks. 


| 

Regular Army rates whilst in camp. And the ciioneedl 

more your skill is worth in civilian life, the POST THIS OFF RIGHT AWAY! 

| higher your Army trade pay will be. Better — ae —— illustra- , 
ted booklet telling aii out rm 

| still, you also get £9-£25 bonus tax-free. esniee. rae 


| For this you just spend 14 days a year ata 
camp, working on your own speciality. And 
money’s not the only profit you get from that. 
You get a grand refresher course, giving you 
a lot of new ideas, and putting you right in 
touch with the latest Army developments. 
| And you get a welcome break from the usual 
routine, with sports, games and a great social 
_| life. For the place is full of people with the ee TT 





| MECHANICAL ENGINEERS | 


ADDRESS eee ee ee 


TRADE —_ _———$$$—$— 

















Enter No. 1561 on reply card 
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AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 





) Specialising 
in the 


SALE & VALUATION 


of 
ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 


KNIGHT, FRANK 
& RUTLEY 
SALE & VALUATION 
OF 
FACTORIES 
PLANT AND MACHINERY 





20, Hanover Square, W.!. 
Telephone : MAYfair 3771 


(Factory Department : Ext. 17) 








FOR SALE | 


600 


STEAM ALTERNATOR SETS 

Two 1000kW, 3-3kV, 3-phase, 50 cycles, back pres- 
sure type Steam Turbo Alternator Sets, each 
incorporating turbine by BELLISS AND MOR- 
co Speed 4500 r.p.m.: 
p.s.i.g., 380 deg. Fah. temp., exhausting against 
{Sib back pressure Direct coupled through 
David Brown gearbox to alternator by HARLAND 
ENGINEERING COMPANY, with — direct 
coupled exciter. Switchgear with automatic 
voltage regulator with hand-operated 
overhead crane 

750kW, 400V, 3-phase, 50 cycles, back pressure type 
Steam Turbo Alternator Set by METRO 
POLITAN-VICKERS; steam pressure 485 p.s.i.g., 
550 deg. Fah.. back pressures between 25 and 
60 p.s.i.g. Complete with BABCOCK AND 
WILCOX Water Tube type CT. Boiler, evapora- 
tion 20,000 ib/hour maximum, heating surface 
3805 square feet, 500/525 1b w.p. All the fore- 
going forms a complete installation, the boiler 
grate being suitable for fuel of low calorific value 
such as sugar cane, &c 


SOOkW, 625kVA, 400V, 3-phase, 50 cycles, 4-wire 
back pressure type Steam Turbo Alternator Set 
by B.T.H. Speed 3000 r.p.m. Steam pressure 
300 p.s.i.g., 150 deg. Fah. superheat, 60 Ib back 
pressure. Complete with all fittings, standard 
ancillaries and switchgear. 


Two 350kW, 400/440V, 3-phase, 50 cycles, Steam 
Engine Driven Alternator Sets incorporating 
compound engine by BELLISS AND MORCOM 
having h.p. cylinder 18in. bore, Lp. cylinder 26in 
bore by I14in. stroke. Developing 500 h.p. when 
running at 375 r.p.m. and when supplied with 
steam at 150 p.s.i. exhausting to back pressures 
up to 20Ib. Direct coupled to alternator by 
ENGLISH ELECTRIC, having overhung exciter 

y Complete with switchgear 

300kW, 440V, 3-phase, 50 cycles, 4-wire back pres- 
sure type Steam Engine Driven Alternator Set 
with compound engine by BELLISS AND MOR- 
COM. For 140/150 p.s.ig 7 to 25 1b back 
pressure. Speed 375 r.p.m. Coupled to alter- 
nator by ENGLISH ELECTRIC COMPANY 
with switchgear. 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.i2 
(Phone: SHEpherds Bush 2070.) 

STANNINGLEY, Nr. LEEDS 

(Phone : Pudsey 2241.) 





steam pressure 195 


Also 


E201 G 


| SURVEYORS, 
and AUCTIONEERS 





[HI 
AUCTIONEERS & VALUERS 


Fatablished 1850 


WHEATLEY KIRK 
PRICE & CO. 


£. L. JUDSON, F.R.1.C.S 
E. BEDDARD, A.i.MECH.E 
M. S. CHEAVIN, F.A.1 

G. &. GIBBS, F.A.L.P.a. 


PALL 
P.A.L.PA 


VALUERS 

of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, 


: HYDE PARK 8844/5/6 (3 lines) 


SSTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone : 
Monarch sae (8 Hines) 





Telegrams 
Sites, London 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 


Specialists 


IN THE 
SALE & VALUATION 
OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 


LONDON, E.C.3. 
Telephone : ROYAL 486) 








FOR SALE 





JACKMAN SHOTBLAST PLANT, comprising 
Shotblast Room 1ISft. long by 9ft. by 9ft.. complete 
with Scroll Conveyor and Elevator, Rotary Sieve 
Abrasive Cleaner and Shotblast Unit, together with 
Screen Filter and Fan Manufactured 1956 AS 
new and used for a period of approximately one year 


only Can Se viewed by appointment on site in 
Essex.—Write.—-BOX No. E7607 The Engi- 
neer G 
ONE AMERICAN “NATIONAL” DIESEL 


ENGINE Superior Model 1A—6in. 6 cylinders 
96 b.h.p., 1500 r.p.m., bore 44/Sjin Best offers 
invited.—_BOX No. E7612, ** The Engineer.” G 


ENGINI 


ER 
ALC HONEERS & VALUERS 


RICHARDS AND 
PARTNERS 
Auctioneers, Surveyors 
and Valuers 
Specialists | 
in the | 
VALUATION & SALE 
of 
INDUSTRIAL PROPERTY | 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 


TEMple Bar 7471 


OF 


56, 





ENGINEERING 


] 4 


AUCTIONEERS & ¥ ALI ERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 
WORKS, FACTORIES 
PLANT 
AND MACHINERY 


VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
F eeatinetied Overa o Commmp 











BY ORDER OF THE DIRECTORS 
NEW posneiindahitchnama I 
be Sold by A 
HE NRY SPE NC ER AND SONS 
it The ¢ » Exchange, Newark, on 
WEDNESDAY 4th NOVEMBER, 1959 
t 3 p.m. precise byect ynd nt sale 
"le Important Freeho Pr 


THE MIDLAND IRONWORKS (NEWARK) LTD., 


MANNERS ROAD 


IN AN EXCELLENT POSITION, JUST OFF THE ¢ 
MIDLAND LINE 


NEAR TO OTHER WORKS AND SUITABLE 





IREAT NORTH ROAD 
AND WITHIN A SHORT DISTANCE OF 
FOR MANY PURPOSES 


There 1s good access for vehicles The Property has a Total! t yr Space of about 1306 Sq. Y« 
ind an Area of about 1907 Sq. Yds 
VACANT POSSESSION w be given on Completion 


NEAR THI 
THE CENTRE OF NEWARK 











Full particulars fron i nr Bans & Sor Auctioneers 20. The Squar Rett 1, Nott 
(Tel $31 2). or fr gkinson & Bee ite Mi raha ag 2735 
THE WHOLE OF THE Gl NER AL ENG INE I RS MAC HINER® Pl ANT AND EQUIP 
MENT, will be sold by Auction by Henry Spencer & Sons n the Premises, on Thursda 19tt 
November, 1959. commencing at 10.30 n. promptly Catalogues 6d. each from The A 
tioneers or Solicitors 
Pv 
whe 
E wy R 
By Order of the Minister of Supply 
GOVERNMENT SURPLUS STORES 
SALES BY AUCTION 
Vlain m ductioneer 
October 20-23 Vehicles, earth mov M.O.S. Storage Depot WALKER, WALTON & 
ing and lifting equip Ruddington, Notts HANSON = (Dept I 
ment Byard Lane, Bridlesmitt 
Gate, Nottingham 
(Tel.: $4272.) 
October 23 Clothing and miscel Command Ordnance WOOLLAND, SON & 
laneous stores, in- Depot, Coypool, Marsh MANICO = (Dept L) 
ng Mills, Plymouth. (Sale at Kinterbury House, St 
Kinterbury House.) Andrews Cross, Pil; 
mouth 
(Tel 65356.) 
Greatcoats ; kit bags ersey pullovers and various other textiles sewing 
nachines ; hand tools ithe telephone sets and radio ymponents 
oking utensils ; etc 
October 27-29 Machine tools and M.O.S. Storage Depot FULLER. HORSEY 
miscellaneous stores, Royal Arsenal. Wool SONS & (¢( ASSEL i 
luding wich, S.E.i8 (Dept i i 2 
Avenue, E.C.3 
(Tel Royal 4861 
S.S. and S.C. lathes turret and capstan lathes ; drilling, hacksawing grind 


ng and shaping machines ; hor 
fork lift trucks ; trailers 


ind chas ging sets petrol engines 


and bitumen distributors ; petrol road rollers ; diesel locos ; petrol pumping 
sets 160 tons of spares for industrial equipment radio and radar equip 
ment 16mm. cine projectors ; prismatic binoculars ; compasses ; Sc t 


telescopes tool kits 


textiles furniture, etc 
November 3 Miscellaneous stores. Command Ordnance FARRANT, WIGHT 
Sub Depot, Devizes. (Sale MAN & PINNIGAR 
at Corn Exchange (Dept. L), 2, Newport 
Devizes.) Street, Swindon, Wil 
(Te $151-2 
November 12 Miscellaneous stores Central Ordnance Depot SIMMONS & Pg 
Didcot, Berks (Dept. L). 1 
Road, Reading Be ks 
(Tel $402 ) 
November 17 Miscellaneous stores M._O.S. Storage Depot WALKER, WALTON & 
Ruddington, Notts HANSON (Dept I 
Byard Lane, Bridiesmit! 
Gate, Nottinghan 
(Tel.: $4272 


Applications 
the auctioncers 


tor catalogues 


shown above (price of catalogue Is. 0d 





izontal and 
transporter trucks 
portable concrete mixers port 


pneumatic toc 


available 14 days prior to 


vertical milling machines pe 


M.T. spares, electric generati 
able tar 


{ 


Is, hand tools Service clothing and 


date of sale. should be made on 


P.O 


only) 


ELI8 s 
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British Kkedesvark— 


Specialists in complete design and manufacture of all types of standard 












and special purpose resistance welding equipment from 1 KVA to 
1500 KVA or greater, and including fully automatic conveyor and 
hopper fed lines for high production requirements in the automobile, 


aircraft, steel, drum and wire industries and all branches of engineering. 


@ Special Purpose Jigs and Fixtures. 





@ Press Tools and Dies. 
e Electronic Controls. 
@ Tube Mills. 


e Cycle Rim Forming and Welding Equipment. 





@ Automatic Arc Welding Machines. 


e “ UNIFLEX” Kickless Welding Cables. 












LEADERS IN RESISTANCE WELDING 





50 KVA portable welding equipment with canti- 
lever type suspension shown adjacent to the 
control box (cover removed) 

The arrow indicates the patented *‘ UNIFLEX™ secondary lead 
manufactured by British Federal. 


he ee BRITISH FEDERAL WELDER & MACHINE CO. LTD. 


CASTLE MILL WORKS, DUDLEY, WORCGS. 
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SURREY RSE RITE YO a Derk EAT OR Ale OR RIN TS MR A ih CAR ROOMS EIT 


Need a 


new broom? 


oe 


After a while, even the finest 


mete gp 


equipment begins to show its age. 


When orders are coming in fast, and f 
peak efficiency is vital—are you Ff 
sure you're equipped to keep up with f 
your competitors? é 


“<< 


ee, ee 


Perhaps UDT can help. 


nearest UDT office—the address is in 


"6 f 
4 UDT helps you replace old equipment, 
ie add new, out of income. j 
y Which often means it pays for itself i 
5 “s + 
7 out of increased profits. yi 

Y 

‘ kt 
i A nice business-like way to do business. § 
} > 
f If you think UDT could help you, 
fi get in touch with the Manager of your 

4 


~~ 


your local directory. 


te 


6 
‘ 

4 = United Dominions Trust 
ei e : 7 
(Commercial) Limited 

“4 

#. 

& United Dominions House 

k Eastcheap - London - EC3 

5 


wre 
Bent one er 


Bie EL Le ER Rae 
Enter No. 1581 on reply card 





Cag ad 


TELEPHONE DUDLEY 5470! 


Enter No. 1582 on reply card 
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Airnesco Products, Ltd <6 
Albright & Wilson (Mig.), 
Lid 43 
Alidays & Onions, Ltd 105 
Allen, A. H., & Co. (CEngi- 
neers), Lid 
Allen, t & Co., Ltd Cover 1 
Allow Bros. & Leigh, Lid 118 
Are Manufacturing Co., Ltd. 46 
Archdale, J., & Co., Ltd 131 
Armstrong Patents Co., Lid 5Y 
Armstrong Stevens & Son, Ltd. 93 
Army Emergency Reserve 156 
Associated Electrical indus 
tries, Lid 35-97-125 
Audley Engineering Co., Ltd.160 
Autometric Pumps, Ltd O4 
Automotive Products Co., Ltd. 61 
B.I.P. Engineering, Ltd 26 
Bailey, Sir W. H., & Co., Ltd. 108 
Baker, W. A., & Co., Lid 67 


Barlow & Chidlaw, Ltd 16 
Barnet Metal Co., Lid 67 
Barron, W. S., & Son, Lid... 45 
Berestord, J., & Son, Ltd ‘6 
Birficld Industries, Ltd 72 
Birkett, S., Ltd 134 
Birmetals, Ltd 107 


Birmingham & Blackburn Con- 
struction Co., Lid 7 
Boby, W., & Co., Ltd &3 
Booth, J., & Bros 24 
Borg-Warner, Lid 25 
Boulton Paul Aircraft, Ltd 18 
Boulton, W., Ltd 78 
Braby, I & Co., Lid 126 
Brettell Lane Foundry, Lid 189 


Britannia Iron & Steel Works 


Ltd 134 
British Electrical Repairs, Ltd.137 
British Ermeto Corporation, 

Lid 
British Federal Welder & 

Machine Co., Ltd ISX 
British Jeffrey-Diamond, Ltd.147 
Brockhouse Engineering, Ltd... 133 
Bronx Engineering Cc Lid... 64 
Brook Motors, Ltd 127 
Brookes & Adams, Ltd 139 
Broom & Wade, Ltd 132 
Brown & Tawse Tubes, Ltd...128 
Brown, D., Corporation (Sales) 

Ltd. 90 
Brown, bE. G., & Co., Lid £8 
Brown, Lenox & Co., Ltd 47 
Brownlie & Murray, Ltd 62 
Bull, J., Rubber Co., Ltd 123 
Butcher, H & Co 147 


THE 


ENGINEER 


159 


INDEX TO ADVERTISERS 


PAGE 
Chance Bros Ltd 148 
Chatwin, I & Co 16 
Christy & Norris, Ltd 56 
Ciba (A.R.L.), Ltd 103 
Clark Bros. Co. (One ot the 
Dresser Jndustries) 143 
Clarke Chapman & Co., Ltd. 14 
Clyde Crane & Booth, Ltd 24 
Clyde Crane & Engineering Co. 24 
Clyde Rubber Works Co 
Ltd 
Clydeside Machine Tool Co., 
Ltd l 
Cohen, G., Sons & Co., Ltd. 8&7 
Colt Ventilation, Ltd 4! 
Conveyor & Elevator Co 
(1936), Ltd IS 
Cooper & Co. (Bham), Ltd 
Cover ti 
Coseley Buildings, Ltd 3 
Cross Manufacturing ( 
(1938), Ltd 42 
Crowthorn Engineering Co., 
Lid Ss 
Davy-United i9 
Deloro Stellite, Ltd 144 
Delta Metal Co., Lid 133 
Fagle & Wrights (Gauges) 
Lid $8 
East Lancashire Chemical C 
Lid 18 
Edwards, | & Co. (Engi 
neers), Ltd 127 
Electrical Power Enginecring 
Co, (B'ham), Ltd 118 
Electronic Engineering 46 
Evans \ Lid 67 
Expomat 108 
Fairfield Shipbuilding & Engi- 
neering Co., Ltd oH 
Farmer, I & Sons 157 
Firth Brown Tools, Ltd i2 
Firth, T., & Brown, J., Lid 63 
Fleming & Ferguson, Lid 115 
Foord, J., & Co 147 
Ford Motor Co., Ltd 6-31 
Forster, T. S., & Sons, Lid 44 
Fraser & Chalmers Engincer- 
ing Works 
Fraser & Fraser, Ltd 62 
French, T., & Sons, Ltd 133 


Fuller, Horsey, Sons & CasselllS 


General Descaling Co,, Ltd 28 
General Electric Co., Ltd + 
General Retractories, Ltd 94 
Gibson, J., & Son, Ltd 34 
Glenfield & Kennedy, Ltd 70 
Globe Pneumatic Engineering 
Co., Ltd 82 
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laboratory, ensuring that material complies exactly with the required 
specification. Technical service from start to finish is the basis of 





PAGE 


Govan Shatting & Engineering 
Co 46 


Gowllands, Ltd 101 
Grafton Cranes, Ltd 42 
Greenwood'’s Standard Gear 
Cutung Co., Lid 1s 
Hall & Hall, Ltd %e 
Hall Bros, (West Bromwich) 
Lid 9 
Hammelrath & Schwenzer 148 
Harboro’ Rubber Co., Ltd 31 
Harland & Wolff, Ltd 27 
Harvey, G. A., & Co. (Lon- 
don), Ltd 29 
Hawker Siddeley Brush Tur- 
bines, Ltd 749 
Heap, J., & Co., Ltd 67 
Heatrae, Lid 65 
Hick Hargreaves & Co., Ltd. 49 
Highfield Gear & Engineering 
Co., Lid Ot 
Holcroft, T., & Sons, Ltd 137 
Horne Engineering Co Ltd.147 
Hot Dip Galvanizers Associa- 
tion 7 
Hurst, M. H. (Engineering) 
Ltd 


Imperial Chemical Industries 


Ltd., Billingham Division 6 
Impregnated Diamond  Pro- 
ducts, Ltd 
Ince Forge Co., Ltd 5 
Industrial Efficiency & Safety 
Exhibition 128 
International Combustion, Ltd. 52 
Ironsides Lubricants, Ltd 147 
Jackman, J. W., & Co., Ltd...115 
Keelavite Hydraulics, Ltd 141 
Kestner Evaporator & Engi- 
neering Co., Ltd 129 
Kirk & Co. (Tubes), Ltd 136 
Klinger, R., Ltd 124 
Knight, Frank & Rutley 157 
Lang Pneumatic, Ltd 44 
Laurence, Scott & Electro- 
motors, Ltd 3 
Ledward & Beckett, Ltd al 
Leeds Engineering & Hydraulic 
Co., Ltd 46 
Lewis & Tylor, Lid 115 
Leyland Motors, Ltd 100 
Lockheed Precision Products 
Ltd 71 
Loveridge, Lid Is 
Machinery Installations, Ltd &2 
McNeil, C., Ltd 106 
Mann Egerton & Co., Ltd 85 
Markland Scowcroft, Lid ma 





+ Microscopic 
examination 
test panel 


Are 
these 
hands 
helping 


you? 


PAGE PAGE PAGE 
Massey, B. & S., Lid 27 Reavell & Cx Lid 116 Tangyes, Lid s1-119 
Matthew Hall Group of Com- Reid Gear Co., Ltd 136 Taylor & Hubbard, Lid 9 
panies 21 Reining, Heinrich, G.m.b.H 44 Tecalemit, Ltd $3 
Metal Constructions, Lid. Cover ii Renold Chains, Ltd 22-23 Teddington Industrial Equip 
Metal Structures, Ltd 115 Renshaw Foundry, Ltd 34 ment, Lid 69 
Metropolitan Cammell Car Research Engineers, Ltd 118 lilghman’s Ltd 13 
riage & Wagon Co Ltd...129 Reyrolle, A., & Co., Lid 13 filley Lamp Co., Ltd 4 
Metropolitan Vickers Elec Rhodes, J., & Sons, Lid 12 Towler Brothers (Patents) 
trical Co., Lid & Rice & Co. (Leeds), Lid 5 lid Cover 
Midland Industries, Ltd 16 Richards & Partners 187 «6 Trinity Pumps, Ltd ! 
Millers Rings, Ltd 106 Richmond Welding Co 6. Tufnol, Lid 48 
Mills, G. (Engineers), Ltd 133 Riley, A. J., & Son, Lid 17 Turbine Gears, Lid 9 
Mills, J., Ltd., Exors. of 9§ Rivlink Belts, Lid 1S 
Mills, W., Ltd 20 =Robertson & Ferguson, Ltd § U.D. Engineering Co., Lid...148 
Mirrlees (Ergineers), Lid 17 Robson, G & Co. (Con Unbrako Socket Screw ( 
Mirrlees Watson Co., Ltd 65 veyors), Lid M4 lid 
Mobil Oil Co., Ltd 112 Rockwell Machine Tool Co Unicone Co., Ltd 117 
Mond Nickel Co., Ltd 104 Lid ing) «United Dominions Trust 
Mono Pumps Ltd 110 Ropeways Lid 33 (Commercial), Ltd 158 
Morgan Refractories, Ltd x6 Rotherham & Sons, Lid 46 United Filters & Engineering 
Morris, H., Lid S0 »=6Rotork Enginecring Co Ltd. 149 Lid 64 
Moss Gear Co., Ltd 102 United Flexible Metallic Tub 
Mould, A. H., & Sons, Lid 45 SW ing Co Lid 120 
Munro. R. W.. Ltd 71 St. Georges Engineers, Ltd 92 United States Metallic Packing 
Schieldrop & Co., Ltd 42 Co., Lid 1 
National Boiler & General py Bag my Fool Cor 6? V.W. Co.. Ltd 6 
Insurance Co., Ltd 147 Scriven Machine Tools, Ltd... 94 Venus Pencil Co., Ltd , 
National Gas & Oil Engine Selson Machine Toot Cx Visco Engineering Co Ltd 
Co., Ltd SI Lid 137. Vokes, Ltd 68 
Neco Geared Motors, Ltd 110 , ¢ . 
Neill, J... & Co. (Sheffield) pe y dg F Ltd we on Wailes Dove Bitumastic, Ltd 146 
Lid 15 Sitentbioc, Ltd 142 Walker Bros Lid 4 
Newall, A. P., & Co., Ltd.:.109 Cimon=¢ aeieal Ltd 4) Walker Crosweller & Co., Lid 
Nisgera perenne urea Skefko Ball Bearing Co., Lid. 30 Ward, T. W.. Lid — 
Britain), Ltd 102, Guermme Works. Lid 93 Welding Technical Services 
Non-Ferrous Die Casting (¢ Smediey Bros.. Lid 11k Lid 116 
Lid 127 Smith & Grace, Ltd 48 Wellman Bibby Co., Lid Wot 
Norris Bros., Ltd 5 Gmich & Co. (PosidD Wellman Smith Owen Engi 
econ —a gree Lid...159 Lid 66 Rm ; arm oe i i 
Norton, Sir J armer & Co., ells, , & o i 11s 
Ltd <« Smith, 7 & Sons (Rodiey) ™ Weniaahouse Brake & Stenal 
Lid : Co., Ltd xs 
Smiths Industrial Instrument : 
Osborn, S., & Co., Ltd 114 Division ap 0 Wenee, >... & So, See 
, ; “ West's Piling & Construction 
Ozonair Engineering C« Lid, 3 South Durham Steel & Iron Co Lid y ene 
Co., Lid 10 
South Wales Switchgear, Ltd. 7¢ Westwood, J., & Co., Ltd...106 
Parker, f Ltd 110 Spenbovough Engineering Co Wharton Crane & Hoist Co., 
Parsons, ¢ A.. & Co., Lid 49 Ltd 73 Ltd 3y 
Peckett & Sons, Lid 130 Snencer - Bonecourt ~ Clarkson Wheatley, Kirk, Price & Co.157 
Pinchin Johnson & Co 189 crn . 2 6 White, S. S Dental Manu 
Pioneer Oilsealing & Mould sro pea Rohrenwerk Reisholz facturing Co. (G.B.), Lid a3 
ing Co., Lid 134 G.m.b.H 4 Wiggins, F., & Sons 139 
Pohlig, J., Aktiengeselischaft...123 Steel St ampings Ltd 105 — Rubber Linatex . 
Pollard, F., & Co., Lid 42 : ‘ ~ td 3 
Pool, J. & F., Ltd 199 ace Engineering feeess oo 13a Willems, 3.. of Cardi, 130.147 
Power Petroleum Co., Lid 121 Sencha ay. Lid ; 128 Wills, W. & Ff Lid u4 
Power Plant Co., Ltd 61 Stothert & Pitt, Ltd gx Wood, E., & Co., Ltd 14 
Price, J. T., & Co., Lid 199 Grubs P. Ltd x; Woodhouse & Mitchell 113 
Provincial Exhibitions, Ltd 128 Suffolk ison Foundry (1920) d 
Ltd +> Yarrow & Co., Ltd . 
Rawiplug Co Ltd 91 Super Oil Seals & Gaskets Zinc Alloy Rust Proofing ¢ 
Rayner, P., Ltd 87 Lid 14 Ltd. 91 
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ROOF TRUSSES OR COMPLETE STEEL FRAMEWORK 
FOR ALL TYPES OF INDUSTRIAL BUILDINGS Supplied Erected & Sheeted 








THE NORTHARC ORGANISATION LTD 


LONDON - N.15 


3757-7548 


260 LANGHAM ROAD 
el: BOWES PARK 
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P.J. leadership in the supply of paint to industry. This service is 
effectively yours through your nearest P.J. branch. 





PINCHIN JOHNSON 


PAINT PRODUCTS 






PINCHIN JOHNSON & COMPANY 


HEAD OFFICE 


4 CARLTON GARDENS ° 


LONDON SWI 


TEL: TRAFALGAR 5600 


Principal P. J. Service Branches and Stock Depots 


BELFAST 





BIRMINGHAM - BOOTLE 
MANCHESTER * NEWCASTLE-ON-TYNE 


BRIGHTON 


BRISTOL 
SOUTHAMPTON 


GLASGOW - LEEDS 
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WHITE IRON 


AND NON - FERROUS 

For all Engineering trades 

*% To B.S.S. or customer's own 
specifications. 

%* Floor moulded up to 5 tons. 


% Machined to your drawings 
if required. 





PO KY 


The BRETTELL LANE FOUNDRY LIMITED 


BRIERLEY HILL, STAFFORDSHIRE ©<- Je! BRIERLEY HILL 7254 
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Pipeline efficiency depends upon valve efficiency. The Audco Valve is designed for 


maximum efficiency ; with its pressurised lubricant system, quarter turn operation and 
taper seats which are not exposed to moving fluids, it provides trouble-free operation 
and a positive shut-off indefinitely. Available in a complete range of sizes and pressure 
ratings in Cast tron, steel, stainless steel and corrosion resisting metals. Full 


particulars of the Audco range will be supplied on request 


AUD C0 valves 


LUBRICANT SEALED FOR A POSITIVE SHUT - OFF 


INEERING COMPANY CiMmiteD ; NEWPORT ~HROPSHIR 
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REVEIRS, LTD., 10/12, ROSEBERY AVENUE, LONDON, €.C.1, FOR THE PROPRIETORS, MORGAN BROTHERS (PUBLISHERS), LTD., 28, ESSEX STREET, STRAND, LONDON, w.c.? Basta 
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PUMPS 


CONTROLS 


TOWLER BROTHERS (PATENTS) 


LIMITED 
RODLEY, NR. LEEDS, ENGLAND 


TEL: PUDSEY 3125678 GRAMS: ‘ELECTROLIC’ RODLEY 
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The stability of many heavy industrial structures depends upon 
West's Shell Piles, which carry the weight through solid 
unstressed reinforced concrete columns to secure dynamic 
‘sets’ in the load-bearing strata. The system 
successfully combines pre-cast and cost-inv-cie § 
A pre-cast en es oF 


Exterior Core Shell Maximum 

diameter diameter length load 
24” 19” 4'-0” 100-150T 
20” to 3'-0” 70-100T 
173” ag 3'-0” 45- 70T 
143” 103” 3'-0” Up to 45T 
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